ROSE AND CARLLSS 
MANUAL OF SURGERY 



EIC.C.CK S K \CTV RIQI <>c,\ . t« II 

j If ‘ I «ilp« ■.arl9?f„Tue. 

BVCHAN\Ni> AN\TOM\ v ^ l <2 - 
f I »+ 1 Si * l I 41 s s. Tr * 4> 

IKA/rilS FMBRUllOO 
Pf i+4*» • SiMi . i 5 e *■> 
GRFFN S PATHOLOCO I ' i i' 1 . 

If*. »•+<>.*' »i H *> c»’ Jicl f-U ' « i 4*5 

f/Mes. Int!, 

MACK! SNA’S SkIN t t n’ J In . 

Ip. *l* + 57J » lb 46 r>l iipl pines sr>.| null 
u hci 1 W'lnn ns. hire 20 - 

MAT AND \S ORTH SEtr ScemthMiivn 

Pj ♦ 1 + 506 J4 Ci 4 mier] ptltcs Jl.) 127 fjurri. 

tncW 

MUNRO KERRS OPERATIVE OBSTFT 

HICS. I Hiilti 1/tifvm In.ku4.84'! ». I. 33S 

.HnrMv.CS \lH fir Pits, 1 

\\ HITLA’S PH ARM \CT M.teris Medics 
• id Therspeoliet TncUlh lilitKii 

t\\ tu . <145 »nh 16 figure, luce ti (i 

UAIIIIFHFS STUDENTS AIDS SCRIES 

«S -piralc inlet IcxeluntH \6 

> ** baili irnr. timiall & cox 


/■*! 



ROSE & GARLESS 

MANUAL OF 

SURGERY 

Por Students and Practitioners 



Fifteenth Kdation 

VOLUME II 


BAILLlfcRE, TINDALL AND COX 

7 & 8 HENRIETTA STREET. COVENT GARDEN 


CHAPTER XXVI 

INJURIES OF THE SPINE 


The spinal cord is protected from injury in a most complete and 
efficacious manner (a) Its position between the bodies and the lamina; 
with the spinous processes arising therefrom is itself mechanically 
adv antageous, since, whether the spine is forcibly flexed or extended, 
the cord remains midway between the points of chief compression 
or extension, and hence in a position of rest (6) The buffer like 
action of the intervertebral discs, and the varying curves of the column, 
serve to distribute some part of any force that reaches it (c) There 
is ample space in the spinal canal, in which the cord with its mem 
branes is slung by prolongations of dura mater around the issuing 
nerves, whilst the cord itself hangs loosely within the dura mater, 
suspended by the Ugamenta denticulata, and surrounded by cerebro 
spmal fluid (d) The cord terminates, m an adult, at the lower border 
of the first lumbar vertebra, a spot well above the junction of the 
fixed base and the movable upper part, a point where the effect of 
jars and wrenches is mainly felt (e) Nature has moreover, intro- 
duced a whole series of buffers and other means of preventing shock 
to the spine when a person falls on his feet, e g the arches and elas 
ticity of the foot, the changes in direction of the bones at each joint, 
the interarticular cartilages of the knee, etc 

The parts of the spine most exposed to injury are those where a 
fixed and movable portion meet, eg the dorsi lumbar and the cervico- 
dorsal regions Moreover, the upper part of the dorsal curve, which 
projects backwards, is relatively a weak spot, and fractures are not 
at all uncommon about the fourth dorsal \ ertebra The close proximity 
of the head explains the frequency of lesions about the upper cervical 
regions 

Sprains of the spine are very common accidents, a fact not to be 
wondered at when its complicated muscular and ligamentous arrange- 
ments are considered They are produced bj any sudden or unex- 
pected movements, such as falls, especially from horseback, railway 
accidents, and the like The injury affects most frequently mobile 
parts of the spine, eg the cervical and lumbar regions, and may be 
limited to cither ligamentous or muscular structures, or may involve 
both The resulting Signs arc simply those of a se\ ere but localtzed 
trauma, viz pain, tenderness, and perhaps a little swelling or bruising, 
the subjective phenomena are much increased by movement, so that 
the spmc is kept rigidly quiet If onl> the posterior muscles or mtcr- 
sptnous ligaments are involved, pain is elicited by flexion of the spine, 
as it puts these structures on the stretch; activ e extension is also pain- 
7$3 50 
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cord, which depend upon whether the cord is completely or incom 
pletely divided, upon the level or segment of the lesion, and upon 
the actual area damaged in an incomplete division, thus a hemi- 
section of the cord will produce the Brown Sequard syndrome (p 802) 
The effects of a total transverse lesion at different levels of the spme 
are given at p 799 Of course, the cord may escape entirely, nerve 
roots or trunks only being involved, and m the lumbar or sacral regions 
the mischief may be limited to the cauda equina 

Treatment consists m exploring thoroughly the wound under an 
anesthetic, removing foreign bodies or displaced fragments of bone, 
and attempting to render it aseptic. Wounds of the vertebral artery 
or other structures are dealt with secundum artem, and special atten- 
tion is naturally given to the cord and its membranes Should the 
dura mater have been opened, and the cord have escaped injury, an 
attempt may be made to close the wound in the meninges, and the 
patient should subsequently be kept in the prone position and with 
the head low, so as to prevent, as far as possible, the escape of cerebro- 
spinal fluid If the cord itself is divided or lacerated, it is useless 
trying to unite it, since its function in conducting impulses from 
the bram downwards is inevitably destroyed IVhere, however, the 
cauda equina has been injured, it is perfectly justifiable to lay open 
the spinal canal to a sufficient extent to expose the divided nerve 
trunks, and then to suture them 

Fractures of the Spme . — The spine may be broken as the result of 
(a) dtrect violence eg a fall on the back over some projecting body, 
such as a carpenter s bench or a railing, or a blow on the back with a 
heavy stone or with a swinging baulk of wood, or a gunshot wound 
This type of accident may involve any part of the spme, and ex- 
cluding those arising from gunshot, is less frequent than the class next 
to be described Of necessity, the spine breaks at the point struck, 
the posterior parts of the vertebras are most bkely to be damaged 
in this form of injury (6) Fractures are also due to indirect violence, 
then usually occurring in the lower cervical or upper dorsal regions 
They are caused by forcible acute flexion of the spme as by a fall 
downwards with the head doubled up, or by taking a ‘ header m 
shallow water, or when a man, being driven under a bridge, omits to 
stoop, and so is caught between the arch and the cart or sometimes 
by the fall of a heavy weight on the back of the neck or shoulder The 
spme may break across more or less cleanly at its weakest point, or 
the lesion may be limited to one or two bodies which are crushed 
and broken The latter type (compression fracture) is often limited 
to the bodies, the former usually involves injury to the cord 

Fractures of the spine may be divided into two mam classes, accord- 
ing to whether or not they are complete — that is, according to whether 
the continuity of the column is destroyed or not 
(A) Incomplete Fractutes may be met with in various forms, and 
are most frequently due to direct violence 
(1 ) Fracture oj the Spinous Processes rarely occurs except in the 
lower cervical or dorsal regions In the upper cervical region the 
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pmes are short and retracted to allow of extension of the held whilst 
in the lumbar the* are also short but ten strong Tlic fracture is 
almost always due to direct violence and is chan ct 'Tired bv the signs 
of a local trauma together with great mobility perhaps crepitus and 
iiTegulantt in the line of the «pne» T 1 c broken fragment is oeca 
sionallv much depressed and mat ctcn cnu*e paraplegia bv being 
dm en mto the spinal cord 

(u ) Fracture of the Lamr t is not an uncommon accident always 
resulting from direct violence If onk t ne limira is broken the *igns 
are not ten dLtirct and cord symptoms arc rare When both 
laminae yield the posterior part of tl e neural arch earning with it 
the spinous proces is ten tilth to U depressed to a sufficient extent 
to compress the cord and give il»* to parap! gia Crepitus is often 
oltun ble and a gij m the line of the 
‘pinoj rrocc^es can usual!) be felt 

(til) 1 racturc of the Trarr-rrse Processes 
1 occt onU) met w ith in the lumbar «pme, 
and is frenucntl) not diagnosed tie symjv. 
toms usjally being attributed to mnUn 
(it ) Parts 1 1 r ractures through the Ixadies 
ar«. not terj uncommon and take the ft mi 
utf-r of an incomplete fissure with little 
or no displacement, or of a compression 
fracture The latter results from falU on tl e 
1 cad or shoulders with the spine flexed as 
in fall* from 1 orviback or from being btotvn 
up as bj gas explo ions or shell bunts in 
mihtar) operations. One or more vertebne 
ma) crumple up more or less w ith or with 
out displacement but usuall) without loss 
Fk. 4 s— Lateial skia 0 f continuity Tlicre may be some irrcgu 
no acViVf^e lant > of the spmc with terdemess over the 
or the First Limbar spinous processes but a definite diagnosis 
\ ertebra can onl) be reached b) sen accurate and 

clear stereoscopic radiograph) Pain and 
ngidii) are experienced with a \anable degTee of nen c root irritation 
and tl e condition ma) be followed b> traumatic spondylitis (p 625) 
In an) of these cases symptoms of imohement of the cord ma> 
arise either immediately from concussion or at a later date from 
hemorrhage and are then sometimes of the gra\ nation type (p yrfi} 
Treatment — In all cases of fracture of the body of a vertebra it is 
very important to avoid flexion of the spine because flexion increases 
the angular deformitv therefore the case should be transported face 
downwards on the stretcher If an \ ray film confirms the diamiosis 
of a compression or crush fracture of the spine (hig 42S) the sooner 
a plaster jacket is applied the better Tlus jacket must keep the cpmal 
column in the extended position No anesthetic is gi\ en tothepatient, 
as the extended position can be maintained more easil) by the con* 
■=cious patient ft at son Jones has deviled a verv practical method 
of treating these fractures in the extended position The patient is 
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given one-third of a grim of momlii » half in hour l>cfore the piaster 
jacket t>* applied Then two tih'o ire arranged end to eml with a 



considerable space between them The front table i> then ni<cd on 
blocks so tbit it «s <omc two feet higlur thin the other Tht patient 
ts carcfulh lifted face downwards on to the lower 
table md a double lij cr of stockinet :s prilled over 
the trunk and fixed over tfic shoulders and Ixitcath 
the jxnncum b) means of a few stitches The bon) 
prominences if spinous processes and due crests 
should be protected b> pads of sorbo sponge H\ 
meins of two assistants the patient is now assisted 
into such a position that he is gripping the edge of 
the higher table with his at>diictcd anus while the 
lower table supports Ins lower limbs (I ig 429) This 
position causes h> pcrcxtension of the spine ' Piaster 
of 1'irn bandages ire applied it once and should 
extend up to the neck down to the sacrum ind 
o\cr the trochanters of the femur (I ig 430) When 
the plaster is dr) the patient is encouraged to mo\e 
about in bed After ten days the patient is allowed 
up hot the vertebral column must lie protected for 
four months 

Non recognition of this type of accident is one of 
the causes of the persisting backache which so often 
ibh'ows acttifimfcr fa fftc sprue where rra gross Itemm 
can be detected Slight displacements of the bodies 
of the lumbar and dorsal vertebra? presumiblj accom 

nted by slight unrecognizable fractures, can also ** ,r 43 ° — 1 LAS 
demonstrated radiographically now and then crusji^iYacT 
and cause traumatic spondylitis on the one hand -tunes or tup 
or be the physical basis of numberless nerve Spine 
symptoms often designated as traumatic neuras 
the ma on the other Nerve-root phenomena may also be promi 
nent <p 430) 
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III) Complete Fractures arc usually associated with displacement 
a d lavs of contn am of the cpmal column and hence are often termed 
Fracture-Dislocations T! ej result either from direct or indirect 
Mn'crct and arc most common in the lower conical or upper dorsal 
ti^ion TUrc is atwavs a toletablj extensive Ic'ion (Fi^ 431), thus 
lJ f «p runs 1 recesses and lamina max or max not be fractured, the 
h„i"icma intcrspmosa. Miprupmosa, and <nbflava torn, the articular 
j <v c<se> fractured in the lumbar and dorsal regions, or displaced 
witloot fracture in the cemcal. and either the inten ertcbral sub- 
stance is tom across or the bodies of one or two adjacent vertebra: 
arc Irohcn thus «c'tnng the spine into two halves. The upper 
or movable portion 
13 usua ^> driven for- 
-t cBj wards over the lower 

or more fixed frag 
ment, and impaction 
or comminution is 
often present The 
spinal cord is com- 
pressed between the 
upper end of the lower 
fragment and the 
bmirn: of the upper 
fragment .and although 
tlic displacement maj 
be natumll} remedied 
bv the falling bach of 
the bones into posi- 
tion {' recoil ), jet the 
effects of the crush on 
the cord arc usually 
irremediable In 
slighter cases the 
spinal membranes may 
U: mere!) punctured 
by a splinter of bone, 
or lurmorrhage maj 
occur eitlicr within the membranes or outside them m the fattj 
theca vertel ralis Excessjv c indirect v lolencc maj lead to an associated 
fracture of the sternum 

The SLrns of a complete fracture arc usual!) verj cv ident, consisting 
of local pain swelling and I raising and a certain amount of angular 
vchrmitj alilongh the latter often disappears when the patient is 
uni I’ll «n his bach for transport to his home or to the hospital It 
nuj «>c possible to clictt crepitus if the parts arc not impacted, but 
all unnecc«ar) movement should be avoided for fear of adding to the 
injur) of tt e cord I ‘a raj Irgia Mow the part injured is present ui 
movt caws and w it h tt «ome amount of genera! shock Wien the cord 
it uw ntrgrated or divided complete tbccid paralysis of the parts 
UIow is <-ev eloped together with anxsthesia. and a fatal issue often 
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occurs at an early date from toxasmia, preceded by septic cystitis or 
sloughing of the nates Lesions of the cervico dorsal region in which 
the cord is extensively damaged quickly become dangerous to life in 
that they cause paralysis of the muscles of respiration, with the excep 
tion of the diaphragm and hence predispose to static pneumonia 
Complete lesions at or above the level of the fourth cervical segment 
are usually fatal at once from involvement of both phrenic nerves 
The general mortality of fracture dislocations of the spine is about 
70 per cent The special phenomena of paraplegia at different levels 
are dealt with at p 800 

The Prognosis of these cases turns largely on the situation of the 
injury and the amount of mischief sustained by the cord The higher 
the lesion, the greater the danger, although patients with paraplegia 
from cervical fracture may live for years and even partially recover, 
if the cord has not been totally disintegrated 

The Treatment naturally varies with the character of the case 
The patient is carefully placed on a prepared bed, the greatest gentle- 
ness being used in handling and lifting him, for fear of increasing the 
damage to the cord The bed must be firm, though not hard, perhaps 
the best type to employ is a divided horsehair mattress placed over 
fracture boards, nothing more soft or yielding is permissible Spring 
beds and wire-wove mattresses are most undesirable A water-bed 
is required in the later stages, but should not be used at first, as it is 
scarcely firm enough The shock resulting from the accident is treated 
in the usual way by warmth and if need be by stimulants, but it 
must be remembered that ansesthetic regions of the body can be 
easily blistered or burnt by hot water bottles, unless carefully guarded 
by flannels When reaction has occurred, a more thorough examina- 
tion of the patient can be made, and the subsequent course of treat 
ment decided on 

(а) In a small minority of cases, operative treatment is justifiable, 
and has for its object cither the immediate fixation of the fracture 
(Albce’s operation), or the relief of pressure on the cord (laminectomy) 
For details of these proceedings, see p 804 

(б) When displacement persists owing to impaction of the frag- 
ments, reduction under an anesthetic may possibly be undertaken, 
provided that the lesion is not in the cervical region and the para- 
plegia not complete Of course, if other internal injuries are present 
which render the case hopeless, nothing activ e should be done Great 
care must be" used in attempting reduction, since any undue violence 
may readily increase the mischief, m the lumbar region, however, 
considerable force may be employ ed vv itfiout much danger Whether 
reduction is accomplished or not, the further treatment must be 
directed in accordance with the indications given in the next section 
Where the surgeon fails to reduce the deformity, it may sometimes be 
advisable to make gradual weight extension from the feet or neck 

(c) In many cases, as soon as the patient is laid flat on a bed, the 
displacement remedies itself, especially if the spine has been com- 
minuted, and then the treatment must be symptomatic, as also alter 
reduction or operation where the paraplegia persists or is only slowly 



A \H\UAL Or SURGERY 

recovered from He is kept in bed absolute!} flat, and with the head 
low per! aps some form of mechanical support eg a plaster of 1 aris 
or teat! er jacket ma\ be desirable but its application is a matter ot 
difficult \ unless a special table i* available and in the ear!} stages it 
does but little good Food t> regularly administered and at first 
must lie light and rcadii} assimilable 
The cl itf care of the attendants must be directed to the skin bladder 
ard hovuls Bedsores are extreme!} liable to form on all points of 
nres'urc and hence the nates and heels must be careful!} guarded 
In turning the patient to attend to the nates the body must be rolled 
over as a whole and not merelv the pelvis twisted When the bladder 
is paralyzed t! e urine may be withdrawn b\ a catheter One of the 
chief dangers that t! e patient runs i» from the superv ention of septic 
c\ stitis and the extension of the inflammation upwards to the kidneys 
This is general!} due to infection from without and the greatest care 
must he taken to pres ent it The penis should be thorough!) purified, 
ind in the intervals between instrumentation wrapped in a dr} stenle 
dris ing On!) soft rubber catheters are emplo}cd and thc«e must be 
lx lied before use and lubneated with some sterile matenal Should 
tnfiTtion occur the bladder is irrigated twice dad} with some mild 
antiseptic such as Cond} s fluid Ixrnc acid boro-glycendc (i in zo) 
or samtas (t in 20 ) whilst urotropincor some other urmar} antiseptic 
is administered I’robabh in spite of all precautions the condition 
will persist and prove fatal from extension to the kidneys Recog 
nuing this fact it has Iwcn recommended by some authorities to 
allow the condition of di tension with overflow to occur in order to 
avoid tic passage of callcters the urine is permitted to flow away 
into stenle flanks frequenth changed It has however been proved 
that mass3gc of the prostate as recommended by the late J B Murphy, 
is effective in determining reflex micturition and if suitable male 
attendants arc available this method should always be employed 
but it is useless if once catheterization has betn started The bcrceh 
are always obstinately consulted and must be opened either by 
purptives or simj le cncmata 

tndcr such a ngime the patient ma} gradual!} recover but more 
often succumbs to cl ronic toxxmia or exhaustion Occasional!} he 
ma> live for a long time although paralyzed not unfrequentl} develop- 
ing «ome amount of reflex micturition if the lumbar centres are not 
involved \ aryang degrees of restoration of power in the lower limbs 
arc observed if the cord is not completely div ided 

Dislocations ot the Spine can < nlv occur in tl e cerv ical region The 
reason for this depends partly on the greater fixm of the dorsal and 
lumbar vertebra? and partlv on the direction of their articular pro- 
cesses. In t! e cervical region these look mainly upward* and down 
with a si -,ht slope forwards and backward* so tliat it is not 
difficult tor one to slip over the other in the dorsal and lumbar region 
tl rv arc placed ncatlv vertically and dislocation is impossible without 
a serious concurrent tracture although slight displacements mav quite 
well occur (p tX-sJ 3 * 

\nv part of the cervical region may be the scat of a dislocation 



INJURIES OF THE SPINE 


793 


The occiput has been displaced from the alias in a few cases, resulting 
in sudden death, but if incomplete, life has been prolonged for a few 
hours or days Dislocation of the alias from the axis has followed 
blows on the neck, or has been the cause of death in hanging whilst 
the attempt to lift a struggling child by the head has sometimes led 
to this calamity In almost all cases the odontoid process has been 
fractured or the transverse ligament tom causing instant death from 
compression of the cord, owing to the head and atlas slipping forwards 
Lateral displacement from rotation has also been observed, the cord 
symptoms then being of a milder type 

Dislocation may occur between any two of the lower five cervicat, 
vertebra, but perhaps most frequently between the fifth and sixth 
It is most commonly unilateral, and 
almost invariably the result of forcible 
flexion of the head and neck together 
with rotation The head and upper por 
tion of the spine are displaced forwards 
and twisted, so that the articular process 
of the upper vertebra involved slips over 
the front edge of the lower opposing articu 
lar process, and becomes caught by it so 
that it cannot return 

When the lesion is unilateral, the head 
is turned towards the opposite side, and 
more or less fixed, and the ear is raised 
There is no evidence of compression of 
the cord, although tingling and neuralgic 
pains are caused by pressure upon and 
stretching of the nerve-roots of the inter 
vertebral notch The spinous processes 
may be irregular and displaced laterally 
and the line of the transverse processes is 
similarly altered Such signs are, how 
ever, very difficult to make out in thick 
necks, and in consequence the condition 
is sometimes overlooked and left unre- 
duced giving rise to deformity, and per- 
manent neuralgia may result However, 
a good skiagram will often clear up the 
diagnosis In early cases replacement may 
be accomplished The patient is anses 
thetized the body fixed, and traction made upon the head and neck 
away from the side of the dislocation, so as to unlock the edges of 
the articular processes Reduction may be effected with a definite 
snap or catch In old-standing cases an operation may sometimes 
be attempted to relieve pressure on the nerves, but it js impossible 
to replace the bones 

If the condition is bilateral and complete (Tig 432), there is a more 
serious involvement of ligaments, and the anterior displacement of 
the upper segment is such as to lead to grav e pressure upon the cord 



Fig 433 — Dislocation of 
the Cervical Spine (Col 
lece of Surgeons Md- 

The fourth cervical vertebra 
is displaced forwards pro 
jecting in front of the fifth 
the body of which com 
presses the spinal cord 
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and paraph gia Occasional!} however the lesion is onh partial 
and then the cord maj escape witlont immediate injurv owing to 
the large sue of tl e canal in this region although Immorrhaee and 
inflammation ma\ subsequent!} cause grate symptom-, _ Treat ma t 
is of but little a\ ail m most of the cases of complete double dislocation 
smee probabh the cord is irretncvablv damaged but w hen paraplegia 
is incomplete U is possible that benefit ma> arise from earh inter 
terence Replacement bv traction on the head with the neck flexed 
may be first carefulli tried and failing that open reduction should 
be attempted After stripping the muscles from the bones the surgeon 
will see the two cartilage-covered surfaces of the upper articular pro- 
cesses of the lower a ertebra standing out dearl\ behind the lamina; 
of the displaced bone lipward traction on the head maj now again 
be made and reduction thus secured but if this does not succeed a 
email portion of the upper margins of the exposed articular processes 
is excised m order to allow of the unlocking of the bones If the 
whole process are removed reduction is easier but recurrence is 
certain it is impossible subsequent!} to fix the parts 

Affections of the Cord associated with Spina! Injuries 
Injuries of the spinal column are frequcntl} associated with or 
followed by conditions affecting the cord and its membranes winch 
mav lead to the gravest results even ivlcn the local lesion to the 
spine lias been comparative!} slight These arc frequcntl} blended 
with one another in the most puzzling fashion but for sunplicit} s 
sake we shall discuss them here separate!} without attempting to 
describe the various combinations In the adult the spinal coni 
terminates at the lower border of the first lumbar vertebra but in 
infancy it finishes at a lower level (Fig 433) 

Direct Concussion — This condition nuj be due to severe Llous on 
the back which do but little damage to the spinal column or mav 
be caused b> accidents which lead to the infliction of greater mischief 
but without anj senous displacement of parts There can be little 
doubt that the condition is due to the presence of minute extravasa 
tions m the cord 

The Syitptoms produced are tho«e of loss of function of that portion 
of the cord situated below the point struck The patient is usual]} 
prostrate from general shock and the reflexes are absent Death 
ma} be caused at once by a blow in the cervical region or varying 
degrees of loss of power and sensation ma} be produced in an} or all 
of the limbs In the lumbar and dorsal regions the patient com 
plains of weakness of the legs and loss of control over the sphincters 
Priapism never occurs in simple concussion The temperature of the 
bod} is depressed the pulse is rapid and weak and the respirations 
are shallow The Prognosis is general!} good the patient recovering 
after a tune it is unusual for organic disease to follow 

In the Treatment absolute rest to the spine is of the greatest im 
portance and this should be maintained if possible in the prone 
position so as not only to diminish static congestion, but also to 
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remove any pressure on the spine, and to allow topical applications 
to be made A spinal icebag may be applied or the back may be 
dry cupped, and the patient is kept on a low diet The bladder and 
bowels may require attention, but no special drugs are necessary 
Spinal Hasmorrhage can here only be discussed as resulting from 
injuries It occurs, however apart from traumatism, and then most 
frequently in young persons between the ages of ten and twenty. 




Tic 433 — Drawing showing the Extent or the Spinal Cord in Relation 
to the Spinal Column iv an Adult and a Six Months Fcetus 


The bleeding may take place either into the cord itself or outside it, 
and hence the two following varieties are described 

(a) Intramedullary Haemorrhage, or spinal apoplexy (hamatomyeha), 
is usually met with in the lower cervical region, and results from some 
accident that causes acute flexion Extravasation into the cord is 
rarely extensive, and may occur m the form of one clot, generally not 
larger than an almond, or more commonlv in many spots, the grey 
matter being more or Jess ploughed up The white matter is com- 
pressed, and sometimes the blood bursts through it into the sub- 
arachnoid space Should the patient surv ive, secondary degenerations 
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are established and run the usual course The patient is suddenly 
struck down with a more or ks* complete p-iraplegn and with perhaps 
pain in the back shooting round to the chest and cony followed by 
a rise of temperature The paraplegia consists of a flaccid paralysis 
of the arms due to destruction of these centres 3nd of the legs from 
interference with the descending columns Some degree of recovery 
follows especially in the legs but the parts supplied from the damaged 
portion of grey matter i e the arms arc likely to remain paralyzed 
In slighter cases only involving the grey matter the arms alone may 
show s gns of paralysis from tiic first The Diagnosis of h'emorrliaqe 
turns on the rapid onset of paralytic symptoms without spinal irrita 
tion fever may ensue for a few days and if the cervical region is 
affected extreme contraction of the pupil (myosis) may result from 
destruction of the cibo spinal centre There is retention of urine and 
fasces and priapism is common The Prognosis depends on the size 
and situation of the clot hiemorrhagc in the cervical region mav 1« 
immediately fatal by interference with the respiration whilst in the 
lumbar region it is unfavourable on account of the effect upon the 
sphincter centres The outlook is best when the dorsal portion of the 
cord is affected The Treatment is the same as was indicated for 
direct concussion whilst the administration of a few doses of ergot 
may be beneficial 

(o) Extramedullary Hemorrhage (hamalorachis) is a more frequent 
complication of spinal injuries such as sprains or limited fractures 
than the former The blood is extravasated between the bones and 
the dura mater especially m the ccrv ical region but is occasionally 
found within the dura The symptoms arc those of spinal irritation, 
eg pain hyperesthesia spasms cramps etc. followed after a time 
by loss of power in the muscles supplied from the damaged area or 
by gravitation paraplegia (Thorbum) which gradually extends 
from below upwards causing death by asphyxia the whole ‘cries of 
phenomena bemg afebrile In intramedullary'- hemorrhage the symp- 
toms of paralysis are more violent and those of irritation less marked 
If a diagnosis is made ergotin may be injected subcutaneously and 
ice applied to the spine or even laminectomy performed to relieve 
pressure later on prolonged rest is required to permit of the absorption 
of the dot 

Spinal Meningitis may spread downwards from the head or com 
mence as a local affection Two forms are met with resulting from 
injury 

(a) Acute Spinal Meningitis is usually seen in conjunction with a 
similar condition of the cerebral meninges for even though it follows 
an infected wound of the spine it quickly spreads upwards and the 
cerebral manifestations give the chief colour to the picture It affects 
the arachnoid and pia mater ^leptomeningitis) which lose their polish 
and become hyperenuc whilst an abundant effusion containing 
leucocytes and bactena and even lymph or pus occurs should the 
patient live organization of lymph may lead to extensive adhesions 
Gumcaity the disease is ushered in by a ngor and runs a markedly 
pyrexia! course The special symptoms attributable to the spinal 
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trouble are pain in the back, deep-seated, boring and severe, increased 
on all movements, and often extending down the limbs or around 
the body, rigidity of the spine and limbs, accompanied by painful 
cramps and muscular spasms, extreme hyperesthesia, especially of 
the legs, and increased reflex excitability Limitation of the disease 
to the spine may be associated with the appearance of paraplegic 
symptoms and death from toxiemia, bedsores, or bladder troubles 
more usually the patient dies from coma, due to the cerebral infection. 
Treatment must be undertaken along lines similar to those employed 
for the cerebral form of meningitis, viz drainage of the effusion by 
repeated lumbar puncture, and possibly the introduction of suitable 
anti sera into the meninges after withdrawal and bacteriological 
examination of the exudate Symptomatic treatment is required m 
order to gam sleep and to protect the nates, bladder, and rectum 
The spinal icebag may be of some service in relieving pain 

(6) Chronic Meningitis is usually localized, and may involve either 
the arachnoid and pia mater (leptomeningitis), or be mamly limited 
to the dura mater (pachymeningitis) It may originate as a chronic 
affection, or is the sequela of an acute attack and is more likely to 
supervene in syphilitic individuals The membranes become thickened, 
and adhesions to the cord may occur, a chronic sclerosing myelitis is 
frequently associated with this affection The Symptoms are those 
of localized pain and rigidity in the back increased on all movements, 
and accompanied by shooting pains and hyperesthesia, and perhaps 
muscular pains and cramps The reflexes are usually exaggerated, 
and vesical complications may follow Treatment consists m pro 
longed rest with counter irritation in the form of blisters or the button 
cautery applied to the back, mercury and iodides are administered 
internally 

Spinal Myelitis may follow injuries of the spine, either as a direct 
consequence of depressed or displaced bone or from haimorrhage, it 
may also be caused at a later date by extension of inflammation from 
the meninges, or result from compression by lymph, pus, granulation 
or cicatricial tissue, or callus It may be acute or chronic In the 
former the cord becomes red and softened the nerve elements are 
destroyed, and finally replaced by cicatricial tissue if the patient lives 
long enough In chronic cases the connective tissue becomes thick 
ened, and the nerve structures compressed and disintegrated, whilst 
the meninges are always adherent and thickened 

Symptoms — Acute myelitis is evidenced by the presence of pain 
in the back and along the course of the nerves arising from the in 
flamed area, soon followed by paraplegic symptoms, if these are not 
already present as the result of the injury Slight irritative symptoms 
sometimes precede the paralysis Chrome myelitis gives rise to a great 
variety of symptoms, but those most marked are a gradually increasing 
motor weakness, going on to paralysis, together with various sensory 
phenomena ending m amesthesia, and there is trouble with the bLdder 
and rectum 

The Treatment of each of these conditions is mainly'’ symptomatic. 

Spinal, or Traumatic, Neurasthenia (Syn Railway Spine). — Cases 
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are not uncommonly met with in winch although there Ins been no 
direct miurv to the sj uni column or cord and no immediate symp- 
toms, of importance tl e fact is manifesto demonstrated in various 
ways that considerable commotion and disturbance have been pro- 
duced m the nen ous system Railway accidents are the most common 
cause of this condition hut it ma\ an-c from am jar to the spinal 
column or even after mjurua to otlcr parts of the bod) The c*-ciitial 
features ate cerebral and not spmaL Tl e reason why railway acci 
dents arc so often responsible for this state is that tl c forces concerned 
are very great and tie colhston unexpected so tltat the muscles and 
b'-aments are taken at a disadvantage being off their guard whilst 
the shock terror and mental disturbance arc also important factors 
Ligamentous and muscular lesions i e sprains and strain* arc the 
usual local phenomena produced by such accidents 
In the majority of cases the symptoms are mainly due to excessive 
irritability and weakness of the spinal and cerebral centres consti 
tuting a condition of nerve prostration or Neurasthenia, and tie 
history will usual!) be somewhat of this type The individual at the 
tunc of the accident i» thrown from side to side or sevcreK shaken 
but does not lo*e consciousness and although feeling somewhat dared 
is able to alight without help andmav even assist otf crs. Ifc perhaps 
continues his journey and goes to hr> bu*mcss but finds in the course 
of a few hours that his back i» painful his head acl mg and tl at I c 
cannot appl) 1 lmself to Ins work He returns home and goes to 
lied sends for his doctor who will probabh prescribe rest and bromides 
His condition remains for a time unaltered he complains of pain and 
tenderness o\er certain regions of the spine especial]) tie lumbar 
and is unable to walk or to undertake any serious mental or physical 
effort whilst all excessive sensory stimuli such as a bright light or 
noise are unusual!) disturbing Kcuralgia 1 -. often present the pul>c 
is weak the unne maj be retained or dribble awa\ sexual power is 
lost and the temperature maj be for a time subnormal Accom 
modative asthenopia (or the inability to accommodate for near objects) 
resulting in a temporal) condition of rire^b) ojna i» also a marked 
feature m man) of these cases All the symptoms are aggravated 
b) mental excitement and exertion such as arc produced b) the 
necessar) interviews with doctors and solicitors pending live financial 
compen ation b> the railway compan) The immediate imple- 
ment which often follows the satisfactor) settlement of his claim for 
damages is not necessaril) due to imposture but maj result from the 
removal of mental tension and anxiet) 

This condition of neurasthenia ma> develop immediate!) after the 
accident as an acute condition the patient lying helpless and prostrate 
or more often chromcall) as m the more common type of case described 
above To it however is frequent!) added a considerable element 
of Hysteria in the form either of an acute attack of hysterics or of 
a chronic unconscious exaggeration of the sensor) symptoms If the 
patient is examined in the supposed hyperesthetic area whilst his 
mention is distracted po*sibl) no pain will be complained of 
The Prognosis is generally favourable the patient recovering m 
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time, but in a few instances permanent effects may be produced, or 
even a condition of chronic myelitis 
In the Treatment, a good deal of care is needed to judge rightly 
when the period has arrived for encouraging movement rather than 
rest, and thus to prevent the patient from developing a condition 
of chronic invalidism Rest in bed is to be recommended at first, 
bromides given m moderation, and fomentations applied locally 
Later on, friction with liniments and massage should be employed, 
and when all chance of secondary inflammatory disturbance is at an 
end, movement should be encouraged, and change of air advised, 
whilst a course of strychnine and iron may be administered 

Paraplegia has been mentioned so frequently m discussing the 
injuries of the spinal column and cord that a more detailed reference 
to it is essential 

Causes. — (i) It may anse as the direct result of the injury and 
then is due to displacement of bone or haemorrhage (2) It comes 
on at a slightly later date as a consequence of extramedullary haemor 
rhage (localized or of the gravitation type) and that usually without 
pyrexial phenomena (3) It may be due to the pressure of inflam- 
matory exudate eg lymph or pus, and then is late in its develop 
ment, and preceded by the pyrexia and irritative phenomena of that 
condition (4) It may develop late m the case from the pressure 
of callus or cicatricial adhesions around the cord or its membranes 
(peri pachymeningitis) 

The Phenomena, whether due to injury or inflammation, are those 
of a total transverse lesion of the cord, absolutely destroying one 
segment The following symptoms result 

1 Flaccid paralysis of the muscular area supplied by the destroyed 
segment, followed by rapid atrophy, reaction of degeneration and loss 
of reflexes in this particular group of muscles 

2 Tlaccid paralysis of all the muscles supplied by the segments 
below that which has been destro>ed The trophic condition remains 
normal, at any rate for a time, but later, when secondary descending 
degeneration in the antero lateral columns has occurred, the muscles 
become contracted, tense, and rigid (late rigidity) 

3 Complete anaesthesia of the sensitive area supplied by the dc 
stroyed segment, and of all the sensitive areas below, and loss of the 
muscular and thermal senses 

4 A narrow zone of h} penesthesia is found at the upper level of 
the aniesthetic area, due to the irritation of the nerve roots at the 
site of injury (girdle- pain) 

5 Total Joss of all the reflexes, deep and superficial, occurs, with 
the exception of the tonic contraction of the sphincters of the bladder 
and rectum In the course of two or three weeks an extensor response 
appears to gentle plantar stimulation, and possibly this may in time 
elicit a * mass reaction ' of the muscles of the leg and even of the 
abdominal wall The superficial reflexes may reappear, and occasion- 
all} the deep ones, but in tlie presence of septic complications they 
often disappear, and the limb relapses into a flaccid state, the extensor 
reflexes v amshing first 
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6 \a«omotor paraljsis combined with trophic disturbances in the 
pirts which are paralyzed 

7 \isccral changes cspeciall} in the bladder and rectum In tlic 
Haller two stages occur (a) T! e period of complete re’eriwn due to 
the interference with the toluntart control permitting the tonic action 
of the sphincters to be maintained as a re ult probal H of the inicttifi 

tion centre being situated tn the 
sympathetic hypogastric mesen 
teric plexuses Hie bladder be* 
ctmcs distendtd and unless 
relitsed In cathcterwn inconti 
ncncc will) a full bladder follows 
(i) After a while the bladdi r wall 
begins to regain its tone and 
small acts of exntil ion of urine 
occur although the catheter mas 
still 1« required In time periodic 
reflex micturition deselops in 
which a varying quantiU of 
urine collects in the bladder, and 
is unconscious!} and tmoltin 
tanl} expelled Tins is the typi 
cal au'ymahe l ladder of a para 
phgtc patient and occurs csen 
In »ome eases where the lesion is 
limited to the cauih cqiuna 
Cystitis is onl> too liable to 
follow and is of a grate nature, 
possibl} associated with sloughing 
of the ' csical mucosa and lucmor 
rhage and terminating m an 
ascending pvelone}hnti> and 
uremia The cause is almost 
a lwats septic cathcterism occur 
nng in an mditidual of low ti 
taht} and in tissues of dimmisl eel 
resistance 

The rectum is also affected tn 
1 sw ,0 " ,N v ,,,E t,ic direction < f incontinence of 
AMI Segments OP THE SmAt'eo^ 13X05 and marhctl constipation 
to the \ERTEBRAt Spisoes i so Tins condition has to be careful!} 
CESSES watched as it will cert ami} 

predispose to liedsores 

Phenomena of Paraplegia at Different Levels-i At the Upper End 
m ~ To l 3 '■t’anst erse lesions at this spot are not un 
( ^ ohe „ t(lc ““da equina and cause paral}-sis of the 
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perineum, lower half of the gluteal region, and the whole of the legs, 
except the front and outer parts of the thigh, which are supplied by 
the cutaneous branches of the anterior crural, and the region supplied 
by the long saphenous nerve (m ) The bladder and rectum are 
influenced as described above (Fig 434) 

2 If the lesion is situated in the Dorsi -lumbar region, or passes 
through the lumbar enlargement, which corresponds to the twelfth 
dorsal and first lumbar vertebra, there is complete paralysis of the 
muscles of both limbs, including those passing to them from the trunk 
total anaesthesia of the legs, gluteal and perineal regions, and possibly 
the lower part of the abdomen 

3 In the Mid-dorsal region the same phenomena are met with but 
to them are added a more extensive region of anaesthesia, limited 
above by a hypenesthetic zone which feels like a tight painful girdle 
round the waist Paralysis of the flat abdominal muscles also occurs 
and is a most important addition to the gravity of the case, for all 
straining movements are thereby prevented, and thus coughing is 
embarrassed and defecation hindered The gases developing from 
the stagnant feces accumulate and cause distension of the belly 
(meteorism), and thereby respiration may be seriously impaired The 
diaphragm, moreover, is hampered in its action, since the lower ribs 
cannot be fixed or steadied and hence its contractions tend to pull 
them inwards, instead of increasing the dimensions of the thoracic 
cavity 

4 In the Cervico-dorsal region all these phenomena are present, 
but the anaesthesia extends over nearly the whole trunk, and the 
hyperesthesia may involve the arms, whilst the intercostal and spinal 
muscles are also paralyzed and there is some weakness of the hand 
grasp Respiration has to be carried on by the hampered diaphragm, 
with the assistance of a few of the accessory respiratory muscles in 
the neck, and hence is much impeded, if bronchitis is present, it will 
prove fatal by asphyxia m a few days from the inability to cough 
Priapism is a marked feature of cervical paraplegia, as also contraction 
of the pupil from interference with the lower cilio spinal centre 

5 In the Lower Cervical region the arms also become involved in 
both the paraljsis and anesthesia, and the patient is likely to die m 
thirty six to forty-eight hours, or less, in a condition of hyperpyrexia 
If the lesion is situated at or above the fourth cervical vertebra, instant 
death results from paralysis of the phremes and intercostal nerves 
and consequent stoppage of the respiration If the fifth cervical 
segment is mv olv ed the arms arc usually found completely paralyzed, 
lyin" bv the side of the trunk A lesion through the sixth segment 
causes the arms to be rolled out and abducted, the elbows being flexed 
and the lnnds stipulated "ith the fingers semiflexed (I ig 435) Injury 
to the seventh segment results m the hands being half closed, the 
elbows bent, and the forearms he in a condition of pronation over 
the chest 

Death from Paraplegia. therefore, mi) arise from a variety of causes 
and at various, periods It may be immediate, from respiratory 
failure m lesions above the fourth cervical vertebra, or it may occur 
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wcuTO-uMioa of mucus or pus in tlie nr passes w lien the Kion 
i* in the upper dorsal region or it may be delated /or weeks c>r even 
months and then be due to s/ou^fung of the nates of septic absorption 
from an inflamed or ulcerated bladder, wlucli is o/ten as ociatcd with 

511 fhc^Prog nosis°and Treatment both depend on the portion and 
character of the lesion causing the panplegia, and on the previous 
habits and condition oi health ol the individual 
Incomplete Division ot the spinal cord w by no means uncommon, 
and opportunity o( studying « lias occurred freqiunth of late In 
the tnajortti ot cases the early phenomena cannot be distinguished 
from those of a complete lesion being due presumabh to concussion, 
and consisting o! (a) Complete flaccid paralysis to the level ot the 
lesion (/*) anaesthesia to a similar level, (e) loss ol all reflexes, deep 
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and superficial and {d) retention of urine Lwdcuce of the partial 
character ol the lesion may be forthcoming m a few days or weeks 
by the reappearance of some degree of motion or sensation or by 
spasticity of muscles Difficulty anses when the only early change 
15 one of the reflexes the initial loss is replaced by a Teappconncc of 
the deep reflexes (patellar jerk and ankle clonus) of an extensor plantar 
response and a maintained loss of superficial reflexes Sphincter 
symptoms are not to be trusted as giving any indication of the com- 
pleteness or not of the cord legion for automatic micturition may 
develop even m hopeless lesions of the cauda equina 
Bemisechon ol the Cord — A lesion involving one Literal half of 
the spinal cord below the cervical region is not very unusual in military 
work The resulting symptoms are usually known as the Brown 
Sifquard syndrome and consist in (a) On the side of the lesion motor 
paralysis of the leg with an extensor plantar reflex and active tendon 
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reflexes, together with sensory symptoms referable to the division of 
the posterior column, vtz loss of the sense of position and of vibration 
sense, etc , (i) on the side opposite to the lesion there is no motor 
paralysis, but there is loss of cutaneous sensation to temperature 
and pain 

Albee’s Operation, originally introduced with the object of fixation 
of the damaged vertebra: m tuberculous disease of the spine (p 823), 
has of late had its scope enlarged to provide fixation in other con- 
ditions, viz (r) m fractures of the spine with persistent non-union, 
(2) m progressive scoliosis, where the condition is mcreasing and resists 
treatment, or where it has attained such a degree as to cause constant 
pain and gross deformity, and (3) with suitable modifications for 



Fig 436 — Position of Patient during the Operation of 
Cervical Laminectomy 

spondylolisthesis (p 497), where rest is insufficient to combat the 
symptoms 

In fractures it is not often required, but when partial fractures 
exist which do not unite, and are a cause of continuous pain and dis- 
comfort to the patient, it is a justifiable and useful proceeding The 
patient is anesthetized in the prone position, and an incision made 
01 er the affected area, the spinous processes being cleared of muscles, 
etc , on either side The spines are then split longitudinally by a 
sharp osteotome A suitably shaped tibial bone graft is cut by means 
of a twin saw driven by an electric motor, and wedged in between 
the divided segments of the split spinous processes, it is fixed in place 
by suturing the muscles and fasciae of the back over it The patient 
is, of course, immobilized m a plaster bed for a time, and the graft 
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xv ell therein 
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determining the fixation required It w 
careful hands and good results rrn) he 


anticipated 

Laminectomy 

spinous procew 


s an operation /or the remov'd of the lamina and 
of one or non rnltlni in order to rita c pre^ure 



Fig 43 — \ Istnitxn or Liminictumv Toncrr* 
with I> i RLE Veil N 

on the cord whether due to depressed bone abscess gnnuhiion 
tissue excessive callus cicnlncrs or tumours Tlie operation con 
sists in making a longitudinal incision in tin. middle luxe of tlie Intel. 
The patient lies prone on the operating tabic (Tig 436) The spinous 
process arc then re 
moved l>\ hminectomx 
forcips (lig 437) Tlie 
lamina, are n cat remov ed 
u is -1 convenient ilati 
to make in owning in 
f he hmina with a small 
trephine and then cn 
hrge the opening with 
a double action lamuiec 
tom\ forceps In order 
to get a good exposure 
of tl c spinal membrane 
and to remove an} ir 
regularities of the cut 
la minx Hudson s forceps 
arc used (Hg 43S) A 
smooth cut bon> surface 
is thus obtained and if 
bleeding from the bone is 
e\ ldont it on be readilj 
Fro 4jS Hidsoss Laminectomy Iorceps checked With bone Wax 
The postenor surface of 
the dura m3ter is thus exposed and if necessar} it can be incised 
in the mid line and a small grooved director inserted into the opening 
(Fig 439} and the membrane opened for a consider! We distance 
Anj laceration of the dura mater due to injury is inspected and the 
various conditions which raaj be present are dealt with according to 
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circumstances In this place we ha\e merely to consider the use of 
this operation after injury to the spine For its employment m other 
conditions see Chapter XXVII p 829 

It must be remembered as a fundamental principle that repair is 
impossible after the spinal cord has been divided or any one segment 
totally disintegrated and hence if it is certain that a total transverse 
lesion of the cord has been caused by an accident it is absolutely 
useless to operate except to relieve pain due to root pressure This 
question as to the special features of complete and incomplete lesions 
has already been alluded to but one would again emphasize the fact 
that it cannot be absolutely settled in the early stages of the case as 
it is at first impossible to say whether the symptoms are due to con 
mission haemorrhage or bony 
pressure Fortunately delay does 
not appear to be so prejudicial to 
the patient s welfare as one might 
at first expect and many cases 
are on record in which a good 
result was obtained even after 
months One is therefore justi 
fi< d in waiting a while in doubtful 
cases In spite of this however 
there will always be a certain 
number of patients in whom it is 
a matter of doubt as to whether 
or not any benefit will accrue 
from operation The final decision 
under such circumstances de 
pends on the general state of the 
patient 

Apart from these doubtful 
cases the following are generally 
admitted as being suitable for 
operation (1) Penetrating wounds 
or fractures with displacement 
which involve the spine below the 
first lumbar % ertebra the cauda equina is present below that level and 
not the spinal cord and it is reasonable to treat it in the same way as 
one would treat a single peripheral nerve (2) when the injury is mainly 
limited to the neural arch which has been driven in by direct violence 
(3} in aff cases of bilateral dislocation of the cervical spine where the 
patient is not moribund (4) if paraplegia arises with or without m 
flammatory symptoms when an interval has elapsed since the accident 
the pressure m such cases may be produced by blood or inflammatory 
exudations and benefit may possibly arise from the operation if 
however it is due to a total transverse myelitis no good can follow 
(5) When symptoms of irritation or paralysis supervene at a later 
date from contraction of cicatrices around the cord or its membranes 
(pen pachymeningitis) or from excessive callus formation laminec 
tomy may be performed with good hopes of a successful result 
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Spina Sifida 

B\ Spina Bifida is meant a condition of imperfect development of 
some portion of the po«terior aspect of the «J»nc wAn oi wAneAVi % 
similar affection of the spinal cord and membranes 

It must be remembered that the 'pinal cord i> developed as a linear 
involution of the epiblast the edges of this medullary groove growing 
up and uniting so as to include a passage lined with epithelium and 
subsequently known as the central canal The cord is gradually 
separated from the overlying skin bv an intrusion of mcsobkistic 
elements from which the vcrtcbrc together with the spinal muscles 
and ligaments arc developed The ossification of each vertebra 
originates in three mam centres — one for the bod) and one for each 
half of the neural arch whilst epiphyses arc developed as plates above 
and below the bod) as a ho for the transverse and spinous processes 
The following arc the chief form=» of spina bifida 

1 A Myelocele results from noo-closure of the primitive medullarv 
groove It is characterized by the appearance on the lumbo-sacral 
region of a raw surface which consists of the spread-out structures 
of the cord at the upper part of which opens the central canal The 
condition is incompatible with life and the child if not stillborn as 
is usuall) the case docs not live be)ond a day or two 

2 A Meningocele (Fig -440) is characterized by a protrusion of t! e 
membranes containing cercbro-spmal fluid through a defect in the 
posterior walls ol the vertebra the spinal cord and nerves being in 
their normal position This variety is not v cry common 

3 A Mewngo-Myelocele (Fig 441) is due to a development of fluid 
within the membranes which remain adherent to the skin the spinal 
cord or nerv es of the cauda cquiria passing down the posterior aspect 
of the cavity as a strap and the nerves traversing and perforating the 
sac to reach the intervertebral foramina 

4 A Syrmgo-Myelocele (Fig 442) arises from a distension of the 
central canal of the cord the posterior portion of w hich usually remains 
adherent to the skin from which it lias never been separated owing 
to defective development of the me«oblastic tissues The spinal 
nerves travel round the walls of the cyst in order to find their way to 
the intervertebral foramina Trophic phenomena ate neatly always 
a prominent feature of these cases 

Of these forms the tneniRgo-myelocele u, that most frequently seen 
in living children although according to Bland Sutton the first i> 
really the most common 

&>6 
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Clinical Characters — A spina bifida (except of the myelocele type) 
is recognized by the presence of an elastic swelling in the middle line 
of the back (Fig 443) most commonly involving the lower part of 



the spine it may be cohered by normal skin from which may arise 
an abnormal growth of hair but usually that over the convexity is 
thin and translucent and not unfrequentlj a number of small dilated 
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vessels are seen coursing o\ er it On compressing tins swelling, its 
size can sometimes be diminished and then in infants distension of 
the anterior fontanclle may be felt showing tint the sir is filled with 
cerebrospinal fluid there is usually a distinct impulse on coughing 
or crying The margins of the defects in the vertebra can often l>c 
felt at the base of the swelling Other deformities may l* as, ociatcd 
with spma bifida especially hydrocc{lnhi-. ami paralytic talipes 
whilst perforating nicer ankylosis of phalanges and other trophic 
phenomena are frequtntl\ developed at a later date 
The Diagnosis is usually evident hut sometimes in the cervical 
region a small teti«c meningocele is not readilv recognized Kadio 
graph} mi} l«e of assistance in 
demonstrating tlic defects in the 
vertebre 

The Prognosis of the case depends 
main!} on the tluckncs-. and character 
of the overling shin H it is tlnn 
and atrophic as in man} cases of 
mcningo mvelocile the sac i» likely 
to give via} causing death from 
sudden escape of cerebro-sptnal fluid 
it from infective meningitis If the 
spma litida is small and covered 
with health} shin and subcutaneous 
tissue the patient nuv reach adult 
life hut even then trophic phenomena 
ma) supervene possibl} ns the result 
of the presence of foci of mcxoid 
tissue which have been Inovvn to 
develop in the canal when the cord 
is ab-ont Oceastonallv a mcningo 
ccle with «nl> a small aperture of 
communication with the spinal canal 
is cured spontineousl} by gradual 
growth of the bones 
Treatment —Some cases arc best left alone the tumour being 
merely guarded from injur} b} the application of a suitable cap 
but if the sac is thin and gradually increasing in size surgical inter 
vention is absolutel} necessary Acupuncture or tapping through 
the healthier integument around the base repeated perhaps several 
times and follow etl by compression may lead to a cure in fav ourable 
cases 

Operative treatment is chiefly applicable in the meningocele type 
and infants or those suffering from trophic phenomena do not stand 
it well \n incision is made over the sac either m the middle line 
if the cord is not there or to one side if it is The child should be 
kept with the head low so as to limit as far as possible the loss of 
cerebro-spmal fluid In a meningocele the membranes are ait away , 
after tying or suturing carefully the pedicle and the spinal muscles 
drawn together so as to create an extra protective barrier in addition 



Fio m3 — t-iiiBO S acral Spina 
Bifida showing Deformitifk 
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to the shm and subcutaneous tissues When the cord runs down the 
bach of the sac, it is freed by incisions on either side, and if it cannot 
be separated from the shin, the whole strip is replaced in the vertebral 
canal, the membranes are closed over it, and finally the muscles and 
skin The results in the treatment of meningoceles have been most 
encouraging 

Spma Bifida Occulta is the term applied to a condition in which the 
posterior portion of the vertebrae is absent, but without any protrusion 
of the cord or its membranes 
The overlying skin may be cica 
tricial in character, or a large 
growth of hair may anse from it 
(Fig 444), occasionally a lipoma 
develops m this situation, and 
by its growth compresses the 
spmal cord or drags upon it, and 
causes paraplegia Unless such a 
condition is present spina bifida 
occulta calls for no treatment 
but an exploratory operation 
should always be undertaken when 
nervous phenomena supervene 

Congenital Sacral or Coccygeal 
Tumours. 

The majority of these arise from 
what is known to embryologists 
as the ncttrentenc canal In early 
fcetal life the neural and alimen 
tary canals are continuous the 
passage of communication being 
known by the above name Ordt 
nanly it disappears entirely after 
the union Of the proctodeum With Fig 444 — Spina Bifida Occulta in 
the intestine but evidences of its A GlRL AtiED Ten Years 

existence are occasionally met 

with, either m the form of a cicatricial dimple adherent to the tip of 
the coccyx (post anal dimple), or as one of the following conditions 

(1 ) A dermoid cyst, containing the usual mixture of sebaceous 
material and epitfiefiaf ceffs, and often a tuft of hair, it develops in 
the space between the rectum and coccvx, and may either project 
below or by the side of the coccyx, or open into the rectum, the tuft 
of hair may then find its way out of the anus The cavity may actually 
communicate with the spmal meninges 

(u) A congenital adenoma of the post anal gut (Fig 445) is occa- 
sionally found in the same region It is characterized microscopi- 
cally uy the existence of aheoli, lined by cuboidal epithelium, held 
together by connects e tissue, it may attain a large size, but is quite 
innocent 
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\ anous other tumours ve met wttli in infants in tins region and 
the same title, of congenital sacral or coccjgtal tumour has sometimes 
been applied to tl em . , , 

(а) V sill a Itfdii of the memncoctlc type u Inch ma\ communicate 

with tl e «ub«lural space or ma> 1 a'e been shut off hj a natural process 
of cure , , . 4 t 

(б) A hpona nrn also form fere and m some ra^s has simulated 
hj its shape a caudal appendage 

(c) V partiallv -developed fetus mav be met with enclosed within 
tl e subcutaneous tissues of the s-icral region and known as a toraioma 

(P (j) 35 ! growth of a mtldlv malignant character known as a chordoma 
maj al~o be found an this region developing frww notochordal U sue 
A similar development is sometimes «een 
it the other end of the notochord n* 
in relation to the bisi-spbcnoid It is 
cncapsuled and lobulatcd and nm not 
onlj cause absorption of neigl bounng 
l»one but al-o interfere with the pelvic 
viscera The histological characters are 
somewhat indefinite and often of a mixed 
tvpc 

Inflammatory Affections of the Spine 
I Acute Osteomyelitis of the Spine is 
uncommon It usually affects the mobile 
portions of the spine m )oung people 
and mat involve the bodies ol the laminar 
It is characterized b\ severe pain in a 
localized portion of the back and fever 
deformity is not marked since necrosis 
occurs and not a gradual!) destructive 
Fie 44S — CovcctiTAL Abscesses form carlv and when 

SACR^CorcvceALTL-voLR. the arches are Involved tl ere is great 
or Adevomatocs Type danger of an extension of the inflamma 
tion to the spinal meninges leading to a 
fatal issue The prognosis is bad owing to this latter complication 
and the onl) possible treatment consists in carlv incisions to give exit 
to the pus Sequestra can be remov cd from the hack of the vertebra 
but from the front onl) in the lumbar and ccrv leal regions. \ sub 
acute form is occasional!) met with usualK a metastatic infection with 
a pnmai) staph) lococcal focus Treatment with a spinal jacket gives 
relief from the acute pain and the prognosis is !a\ ourablc 
II Tuberculous Disease ol the Spine of Spinal Caries (Svn Pott s 
Disease Angular Curvature) —The above names are applied to a 
tuberculous disease of the vertebra originating almost mvanabiv in 
their bodies which are more or less destro)ed leading to the socalled 
angular curvature It was first accuratel) described by Perm al 
Pott m 1779 
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The Causes are much the same as those of tuberculous affections 
elsewhere and indeed it is often associated with other manifestations 
of the same disease It most frequently occurs in children under the 
age of ten years (75 per cent of all cases) and of these it has been 
demonstrated that 60 per cent are due to infection with the bovine 
type of tuberculous organism It may however arise at any age 
and equally m either 
sex Any part of the 
spinal column may be 
involved but the lower 
dorsal is by far the 
commonest The cer 
vical region is rarely 
attacked except in 
children and young 
adults whilst m adults 
the dorsi lumbar ver 
tebrae are the favourite 
seat 

Pathological History 

— The disease com 
mences either as a peri 
ostitis or an osteo 
myelitis The periosteal 
variety rarely occurs 
except m adults It 
involves the anterior 
surface of one or more 
■vertebra; and spreads 
under the anterior com 
mon ligament from one 
bone to another whilst 
the intervertebral discs 
are also attacked and 
destroyed The endo 
steal form is much the 
more common and is 
almost inv ariably the 
type seen in children 
The tubercle is deposited in relation mth the plate like epiphyses 
of the bodies and produces its usual effect in softening and dis 
integrating the osseous tissue The anterior parts of the bodies 
are affected more than the posterior and hence deformity is common 
and nervous affections rare The deformity is more or less of an 
angular type due to the bodies falling together either from the 
weight of the trunk or from muscular action or when the patient 
has been in the recumbent position from the cicatricial contraction 
which is associated with the healing of the granulation masses in the 
front of the bodies The disease spreads to adjacent vertebrae either 
through the intervertebral discs which are destroyed m the process 



Fig 446 — Tuberculous Disease op Spine show 
ing Destruction of the Bodies of the V erte 
br.e and Abscess Formation beneath the 
Anterior Con Mon Ligament (Specimen in 
College of Surgeons Museum ) 
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or by extension under tlie interior common ligament when it maj 
become widely diffused bodv after Ixxly bcingcrodcd and I lie cartilages 
suffering even more tlnn the bones (I is 44^0 ‘> t,c h a 0<;c t * ,e 
deformity is not angular but ratlur o! a general hvphotie nature 
Occasionallj the disease starts simultaneously m many foci so tli-at 
the bodies of several vertebra: become jutted and canons without 
producing general destruction In otlur cases the process is limited 
to the bodies and intervertebral discs of two adjacent vertebre the 
penostcum being but little affected Tins vanetv is perhaps most 
common in the lumbar region where the bodies of the vcrtclmc arc 
large and permit a limiting zone of sclerosed tissue to form, it is also 
not uncommon in this situation to find definite sequestra in adults 
(Pig 447) Unequal crumbling and falling in of the sides of the 
vertebra: will lead to lateral 
deformitv, but this is not very 
common 

Natural cure is effected by the 
bodies of the vertebra: falling 
together and becoming ant} loved 
so that apart from treatment a 
deformed and immobile condition 
of the spme is the best result that 
can be anticipated The new 
bone thus formed liccomes in time 
sclerosed and very dense and the 
synostosis also involves the spines 
and hnnnT In favourable cases 
tin? occurs without suppuration 
but not tin frequently abvces«es 
form Occasionally the tuber 
ciilous process extends backwards 
through the body of the bone so as 
to implicate the posterior common 
ligament and svmploms from pres* 
sure on the cord may then an^e 
In the upper cervical region the disease usually starts in the large 
joints cither between the occiput and atlas or between the atlas and 
axis For a time it may be limited to one side but the body of the 
bone is attacked at an early stage and the trouble then spreads to 
other joints A special complication of tills variety wall be mentioned 
hereafter fp bib) 

The Signs and Symptoms produced by tuberculous canes of the 
vertebra: vary considerably in different situations but for practical 
purposes may be desen bed under the following five headings 
1 Pam in a constant and invariable accomjvammcnt of the disease 
although in the early stages it may not be specially prominent being 
only elicited "by careful examination It is of two mam types the 
local and the referred Local paw is often not severe but can usually 
be elicited by pressure or percussion over the spines or perhaps more 
effectually by pressing upon the transverse processes so as to induce 



Tic 41 — Tikercliois Dispose or 
TWO llitBAR Vertebrc show is 
SeQLESTKLM OS TUI \STPRtOR VsPECT 
asi> Lateral Thickening rREvr\x 
ino Vngi lar Deeorvitv (College 
of Slrgeons Mlselu ) 
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rotation of the vertebral bodies one on another Movements of the 
spine, bending or twisting are similarly painful whilst the same result 
can be brought about by jamng the spine as by a blow on the head 
or nates Referred pain is produced Dy pressure upon or irritation 
of, the roots of the nerve as they emerge from the intervertebral fora- 
mina, consequently its distribution is governed by the arrangement 
of the nerve root area of the affected spinal segment (p 428) If the 
lumbar region is affected the pain is referred down the legs in the 
dorsi lumbar region it may follow the last dorsal nerve and be noticed 
in the lower part of the abdomen or in the gluteal region in the lower 
dorsal region paw is referred to the epigastrium children who are 
unable to differentiate its precise nature complaining of belly ache , 
in the cervico dorsal region the pain often extends into the arms 

2 Rigidity of the spine is a constant accompaniment of Pott s 
disease In the early stages it results from muscular spasm the object 
being to fix and immobilize the painful part If the lower portion 
of the spine is involved the bach is held stiff and straight, the patient 
abstaining from all movements which would bend or stretch it Thus 
m order to pick up an object from the floor the knees and hips are 
flexed, and the patient gradually lets himself down with an absolutely 
rigid back into a sitting or squatting posture the bod} is raised in a 
similar manner by resting the hands upon the thighs, the patient, as 
U were, climbing with extended arms up his own legs In a small 
child rigidity in the dorsi lumbar region can be demonstrated b} lading 
him on his face with legs together, grasping the two ankles with one 
hand, and ascertaining the amount of movement in that region by 
lifting the legs from the table, and also bj mov mg them from side to 
side, the other hand steadies the body above the suspected lesion 
In a healthy child the legs can be elevated and the spine bent back 
in the dorst lumbar region nearly to an angle of 6 o degrees, whilst 
lateral mobility to the extent of 30 or 40 degrees on cither side of the 
median line is obtainable Wien canes is present, neither of these 
movements can be made without including the thorax and dorsal 
spine In cervical caries the patient steadies the head and at the 
same time raises the shoulders u> the help of the trapezius and sterno- 
mastoid muscles whilst the chin is often supported b} one hand, and 
the patient twists his whole hod} in order to look sideways 

In the later stages when repair is taking place or has occurred, 
rigidity of the spine is due to osseous ankvlosis After a cure has 
been established, compensatory movements of other portions of the 
spine mask to a certain degree the localized rigidit} 

3 Deformity is necessarily present in almost all instances owing to 
the character of the reparative process The amount of the dtformil} 
depends on man} circumstances, and perhaps chief!} upon the number 
of vertebra; affected Where onl> two bones are involved a true 
angular defonmtv mav result, tfie bod} of the upper verttbn being 
welded to that of the lower, so as to produce a wedge like mass, com- 
jxnsatorj curves of the spine above and fx low enable the patient to 
assume the erect posture When a large number of vertebra, are 
affected the curvature is never angular, but the whole region becomes 
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bent forwards and tliat sometimes ven acutd> (Pig 44S) In tlie 
lumbar region (and to a less extent m the central) loss of the normal 
forward convcxit) is often the most marked feature the vertebra 
being piled as it were one above tic other so as to constitute an 
absolute!) vertical column (Pig 449) "hen the affection n limited 
to two lumbar vertebra there is usuall) little or no displacement as 
the disease occupes the centres of the bones so that the sides nuv 
cscapc altogether In the dorsal region the defomut) is usually si ell 
marked as «cv eral v ertebra are often inv oU ed the length and obhquit) 
of the spinous processes make the posterior prcjcction verj consider 
able In the ecmcal region there is earth much dcformitv owing 
to the «mall sue of the vertebral bodies but 
if several bones are involved the head ma> 
lie carried fon\ ards and flexed necessitating 
\ considerable compensator) changes in the 

Ukji 5? v dorsal or even lumbar regions 

W!, <2 Sccondar) changes in the shape of the 

»XJ __ thorax accompanv advanced cases in the 

dorsal region the sternum becoming convex 
f 1 antcnorl) so as to compmsatc for the 

C ***\ diminished vertical nuasurement of the 

V - I thorax and the ribs crowded together The 

\ low-er floating nbs ma\ however retain tl cir 

* N | normal position and thus a horizontal groove 

J i mij be produced corresj>onding to the line 

/ y of the tenth rib In such eases the patient 

1 t becomcsmudistuntedmgrowthand dwarfed 

\k ' constituting the typical hunch back * 

4 Abscess is the most senous result of 
l\ spinal disease for owing to its deep origin 

\\ it often attains considerable dimensions 

j \ before it is recognized or treat ctl whilst it 

l \ j is usually impossible to deal with the causa 

J J tive lesion in the l»nes It is relattvclv 

1 more common in adults than in children 

of Spine is Dorsal 01 the vertebra: beneath tlie anterior 

Region common ligament (rig 44b) winch maj be 

stripped from the bones for a considerable 
distance It thence find-, its «aj to the sides of the bodies after 
perforating the ligament and burrows m various direction* according 
to tl e portion of the spmc involved 

In the cerv ical region a cf rontc rctrophary ngectl abscess is first formed 
it pushes the posterior pharyngeal wall forw ard* and maj be detected 
from tie mouth as an clastic fluctuating swelling which b) its size 
often lead* to some difficult) in swallowing and breathing whilst 
oedema ol the glottis maj be induced Left to itself it maj burst 
into the pharynx and suffocate the child or at best pyococcal infection 
follows and the osseous lesion is thereb) aggravated Not unfre 
quently the pus finds its way to the side of the neck behind the vessels 
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and stemo mastoid being guided to the posterior triangle bj the 
pre\ertebral fascia, behind which it is situated Less frequently it 
pierces this fascia and presents in the anterior triangle or travels 
down towards the mediastinum or along the brachial nenes to the 
axilla 

In the dorsal region the abscess starts in the same way in front of 
the vertebras, and usually extends backwards between the vertebral 
ends of the ribs to form a dorsal abscess, which points 3 or 4 inches 
from the spinous processes and has an impulse on coughing Some- 
times it comes to the surface at the spot where the lateral cutaneous 
branches are given off, and then they cause tuberculous disease of the 
ribs, leading to caries or necrosis or even a localized empyema In 



Fig 449 — Large Tuberculous Abscess associated with Disease 
or the Fifth and Sixth Dorsal Vertebral Bodies 


disease of the lower v ertebrs the abscess generally burrows down 11 ards, 
passing under the ligamentum arcuatum internum of the diaphragm, 
sad ginag rise te -a psoas abscess 

In disease of the dorsi lumbar or lumbar regions either a lumbar or 
a psoas abscess may result A lumbar abscess is due to the passage 
backwards of the pus along the posterior branches of the lumbar 
vessels and nerves to the outer border of the erector spina and usually 
presents superficially in Petit s triangle t e between the adjacent 
borders of the latissimus dorsi and external oblique muscles It there 
forms a tense fluctuating swelling with an impulse on coughing A 
psoas abscess (Fig 450) lies within the sheath of the psoas muscle the 
pus being usually superficial to the muscular fibres, some of which 
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are probabl} dcstro}ed It is often preceded b> a condition of spas 
modic contraction of the muscle with limited c\tcn ion of the thigh 
which nrn disappear after a period of rc«t In tunc a resistant mass 
of a fusiform shape is felt placed deeply in the abdomen as it enlarges 
it usuailj burrows outwards under the fascia ilnca to form a tense 
rounded swelling in the iliac fossa (Fig 451) It thence travels under 
Poupart s. ligament behind and external to the common ftmoral 
■vessels being constricted at this spot so as to form a narrow neck 
T 1 e sac then expands Ixlund the common femoral sheath the vessels 
Ixnng often di j laced forwards and the vein flattened out and com 
pressed T 1 cnce passing along the tendon of the ilio-psoas to the 
neighbourhood of the lesser 
trochanter the abscess usuillv 
burrows amongst the adduc 
tor muscles forming a large 
swelling on the inner side of 
the thigh and comes to the 
surface at or near the saphe- 
rous opining to the inner side 
of the main vessels and hcncc 
maj be mistaken fwa ftmoral 
hernia Occasional!} the pin 
follows backwards along the 
internal circumflex artcry.and 
tna> point behind the gTcat 
trochanter in neglected cases 
the abscess has been known 
to extend down the log and 
has even been evacuated b\ 
the side of the tendo AcJulhs. 
In a few instances the pus 
finds its wa} into the pelvis 
and then points in the ischio- 
rectal fossa or posstbl} bur 
no <50 pRAwisr to snow a Psoas \o rows through the sacro-sciatic 
scek> is Helatiov to Spine a\i> i*elms foramen 

In the most typical vanet} 
11: with a pouch both above and below Poupart s ligament com 
municating by a narrow neck cross-fluctuation can lx? detected in 
the lower pouch b} compressing the upper or wee t ersa There is of 
course an impulse on coughing in the portion below Poupart s ligament 
The constitutional disturbance associated with the formation of 
these abscesses is usuall} but slight and there is no IcucocytosLs 
perhaps there is a small me of temperature at night but if as occa 
sionall} happens auto-infection with p}ogcmc organi ms occurs this 
becomes more marked As the pus comes to the surface considerable 
pam maj De experienced from the tension and nutation of the «oft 
parts 

5 Nervous Symptoms occur m about one out of ever} thirteen 
patients and then generally m bad or neglected cases The} are 
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ticit\ is usualh associated with acme deep reflexes extensor plantar 
response and absence of other Mijictfio d reflexes 
Tuberculous disease of the upper two vrrlcbrr ustialK originates 
in one or more of the large artiailations on otber side of the aths 
if these joints become disorganized displacement nuj ocair at anv 
moment and in this wa) the occiput slip* forwards upon the atlas 
and max lead to gradual or sudden compression of the cord and con 
sequent death The disease sometimes spreads to the bod\ of the 
axis and b> this tnenns the odontoid process becomes detached or 
the transxcrsc ligament gnes wnj m either case the weight of the 
head cames the arch of the atlas forwards and dcith ensues at once 
from compression of the medulla 

Course o! the Cue and Prognosis — heft to it«clf the disease usuallx 
progresses more or Ie«s stcadili tl e bone lesion becoming graduall) 
moremarked and abscesses arc bkeh to dev clop If treated efficient Iv 

and taken in hand Ctrl} repair b) ankjlosis max be confident!) ex 
peeled Even when an abbess forms prolonged rest mi) lead to its 
disappearance the fluid part of tl e pus being absorbed and the solid 
elements becoming inspissated and drx, forming a putt) like mass 
lying on the front of the vertebral column this mi) subsequent!) 
undergo liquefaction probabl) owing to infection with pvogenie coca 
constituting what is known as a restdiul aluess Should however, 
the abscess burst or be opened and become septic symptom* of chrome 
toxamua supervene and the patient is sooner or later exhausted bx 
the discharge and dies from asthenia If dealt with judicious!) and 
sepsis avoided the abscess mi) be cured and if at the same time the 
spine is kept at rest and suitable hvgienic measures arc adopted the 
lesion in the bones is able to consolidate Tl e onset of paraplegia 
must not be looked on as rendering the ease hopeless since with ] ro- 
longed rest the paralytic phenomeni usual!) di<apjx-ar entirels 
Sphincter control is regained first sensation reappears ard finallv 
motor power i* restored Septic cystitis and bed-ore* mas of course 
arise as complications and b) their progress ma) cause death As 
in tuberculous disease chcwhere the patient also runs the risk of 
developing acute miliar) tuberculosis whiLt other organs eg the 
lungs brain or kidne) nu) become affected In spue of these 
possibilities however the prognosis is good as regards life in cases free 
from complications and where suitable treatment is practicable 
The Diagnosis of spinal caries i» rare!) a matter of difficult) wlcn 
the characteristic dcformitv cxi ts but in tl e earl) stages when the 
displacement is not evident or if there is onlv a \ erv slight prominence 
of the spinous processes it is hkelv to be mistaken for a simple rachitic 
or static curve whilst if neuralgic pain is a prominent symptom it 
ma) possibl) be looked on as a case of spmal or intercostal neuralgia 
or as rheumatism or even be ascribed to renal affections. Tumours 
of the spine such as cancer or lijdatid cysts syphilitic disease and 
-k-weiXVTCaJ. ‘osfsetn* ♦fws&aut -'SjUR.Vicn -reserrWnng 

those of spinal canes and in adults it ma) be impossible from tie 
local phenomena alone to determine which of these condition* i* 
present but a careful consideration of the general history and of the 
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onset of the symptoms and a radiographic examination should settle 
the matter (Plate IX ) 

Treatment. — The general treatment for tuberculous cases outlined 
at p 187 must be instituted and carried out in as thorough a manner 
as possible Every effort must be made to secure sanatorium treat- 
ment for these patients, treatment at home is usually very unsatis 
factory and liable to be ineffective 

Local treatment is designed to secure the development of a suitable 
and sufficient synostosis \v ith a minimum degree of deformity, and to 
this end three essentials must be maintained for a lengthy period, 
often extendmg into years viz dorsal recumbency, immobilization 
of the spine and, in case of need, hyper extension to prevent or cure 
deformity (Gauvam) It is obvious that these desiderata can be best 
obtained in special institutions where treatment is standardized and 
the means for securing educational advantages, etc , can also be 
provided, but if this is impossible, the practitioner must use his in- 
genuity to assist the child and must require the intelligent co operation 



Fig 452 — Plaster Bed (Sir H Gauvain ) 

of parents and nurses The actual details of the methods adopted 
vary enormously in their minutue, which it is impossible to discuss here, 
only general principles can be considered 

Recumbency and Immobilization can be secured m many different 
ways Thus (1) The patient is kept in bed lying on his back without 
a pillow, and with sheets passing over the trunk and thighs secured 
by sandbags on either side and between the legs If thought neces- 
sary, extension by weight and pulley may be added, together with 
counter extension from above by a weight attached to a chin strap 
and occipital band, which are united just above the ears For children 
a weight of three pounds attached to each of these usually suffices to 
tire the muscles and prevent serious deformity The child is kept 
lying down in this way until all signs of active disease have disappeared 
In cervical disease the head and neck must also be secured with sand- 
bags, or a plaster bed to include the head and neck may be utilized, 
or even a box splint for the head with a back board attached may be 
employed 

(2) A double Thomas’s splint is employed by some, or a Bradford’s 
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abduction frame but in institutions the Berck board and jacket, or 
some modification of it, is most commonl} utilized 

(3) Immobilization in plaster is used b> some surgeons from the 
earliest stage, cither in the form of a jacket or a jfiastcr Kd {1 ig 452) 
Where a plaster bed is used, the patient 
is fitted with a test and turned on to his 
face Felt or dressmaker’s tvadding, is 
then placed over the whole back, but- 
tocks and thighs Blaster bandages arc 
applied so as to form a mould o'er the 
whole back, and reaching round to the 
flanks and side of the chest strengthened 
when nccevsar} b} lands of plaster ban 
dage The mould is then remoted and 
tnnmcd. the edges Uing made firm by 
stnj» of adhesive plaster It is allowed 
to dr> and extra padding with gamgee 
tissue applied 

Ihper extension maj be secured in ant 
of these various methods without diffi- 
cult} b} the insertion of suitable pad* 
beneath the spine, or b} dropping the 
upjKT part of the bed in such a manner 
as will tend to orx*n up the eurte Wien 
the deformit} lias not appeared or is 
comparatitcl} slight there is little risk in 
this manoeuvre, although it must be re 
memberedthat in itsclf'it dclajs healing, 
but under suitable conditions when the 
child is being trained and educated this 
is not a matter of great importance- But 
when the deformit} is so ere and involves 
a considerable number of vertebra;, the 
attempt to undo the kyphosis ought onlv 
to be undertaken b} specialists who hive 
a trained band of assistants to help them 
F,o 453— Plaster Jacket After the active disease has come to an 
applied for Tlbercllovs end and repair is being established, as 
Caries or Upper Dorsal indicated bv complete disappearance of 
rwx*or U Head*am> Wk 1X110 ,ncrcas,n S "eight and absence of 
by a Collar avd Mftuod temperature as also b} radiographic c\ 
of uoHTiMMi the Jacket animation the time has come forconsidcr- 
OUT A r , 0KTI °’'' m S ‘he question of allow ing the patient to 
(Sir h Cal vain ) walk Tins can onl\ be permitted if the 

spine vs satisfactonl} supported and to 
effect this the application of a plaster jacket is pcrliaps the most satis 
Vi \Vit trvute m "dut Suwer dorsal region ftie 

jacket must extend from the axilla; to just below the iliac crests, if 
situated abov e the mid-dorsal region the head also must be immobilized 
by the formation of a plaster collar (f ig 453) If the disease is m the 
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lumbar region the picket may be applied with the patient in the hori 
zontal position but above tins level the patient must be vertical so as 
to extend the spine This is best secured by suspending him by means 
of a bridle attached to the head in a tripod or gallows and the toes 
may be allowed to touch the ground fhe jacket may be reinforced 
to meet particular strains but should always be subsequently lightened 
bv cutting away unnecessary portions eg o\ er the abdomen 

Some authorities prefer to use celluloid jackets instead of plaster 
and certainly they are cleaner and more durable Others employ 
a brace instead of a jacket in these later stages of the case and per 
haps among the most satisfactory is Taylor s brace (Figs 454 455) 
Should the cerv ical or cer\ ico dorsal region be in\ oh ed a ring or collar 



Fig 454 — Taylor s Brace 
(Posterior View) 



to support or carry the chin in a suitable position of extension and 
fixed by a vertical rod to the brace must be added to the apparatus 
There has been much discussion as to the place and value of Albees 
Operation in the treatment of tuberculous spines Not a few surgeons 
who have had abundant opportunity of seeing it and its results do 
not recommend it and amongst these may be mentioned Sir Henry 
Gauvain others still practise it Obviously it is possible by this 
means to secure immobilization of the affected area of the spine by 
the introduction of an internal splint and this should be of value 
But it must not be forgotten that the spine though rigid is not healed 
and that the absorption of the graft or its fracture may lead to sub 
sequent deformity It is generally agreed that it should never be 
attempted in children under eighteen years of age and never in the 
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parnfu] and after a time some slight deformity of a localized kyphotic 
or «cohotic type may appear The reparative changes following on 
the injury mvolve a certam degree of congestion of the body ol the 
vertebra rendering it incapable of sustaining the superincumbent 
weight of the trunk and hence it crumples up to some extent the actual 
result bemg governed by the position and seventv ol the lesion 
until the patient is given sufficient rest the pain will persist and de- 
formity may increase Treatment involves the most careful radio- 
graphic examination of the spine and its immobilization by suitable 
apparatus A slight displacement of the cervical vertebras may 
justify an attempt to reduce it by manipulation under an anesthetic 
or even an open operation to fix the vertebne by a bone graft of the 
Albee type (p 803) 

Painful Sacralization of the fifth lumbar vertebra is the term applied 
to a painful condition of the sacro iliac region ol one or both sides 
usually attributable to strain It is primarily due to an elongation 
and enlargement of the transverse process of the fifth lumbar vertebra 
which encroaches on articulates with or even fuses with the lateral 
wing of the sacrum or adjacent ilium Slight lateral flexion of the spine 
in such a case may pinch the tissues between the bones or strain the 
iho lumbar or other ligaments or ev en compress the anterior root 
of the fifth lumbar nerve which passe* through this interval The 
pain produced is of variable type often simulating sciatica and some 
tunes renal colic There is always a tender spot just abov e the sacro- 
iliac joint and the pain and tenderness are both improved by rest 
Radiography is a most important adjuvant in diagnosis so as to 
ensure the absence of a urinary cause for the pain Treatment con 
sistsinrest the support of a pelvic band and local diathermy if these 
fail manipulation under an anafsthetic frequently gives relief open 
operations are usually unsuccessful although pain may be lessened 
for a tune 

\ I Spondylitis Deformans is the term applied to a condition of 
the spine which results m ngidity and kyphosis It is seen mo*t 
frequently in old people who become bent and shorter than formerly 
but it also develops in those who have had to follow laborious occupa 
tions especially in the bending position and hence is not uncommon 
m country workhouses and infirmaries amongst those who have had 
to live and work in the fields or mines It is akin to osteo-arthntis 
and characterized by very similar anatomical changes The spine 
ia stiff and ngid (hence the name poker back sometimes applied to 
it) and this results from absorption of the intervertebral discs from 
synostosis of the vertebral bodies sometimes with the formation 
and interlocking of osteophytes and especially from osaification of 
the spinal ligaments Pam is often a marked feature of the ca*e 
and is then due to irritation of nerve roots A large portion of the 
spine is usually involved and general kyphosis is the result Two 
chief v aneties have been described (a) \ on Bechterevvs variety is 
one in which the upper cervical and dorsal regions are mainly involved 
producing a limited kvphosis with flattening of the chest and fixation 
of tlic ribs In many of these cases ev idences are present of degenera 
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tive changes in the posterior columns of the cord and of irritation of 
tbs nerve roots (6) The Strumpeil Mane type sometimes known as 
spondylose rhizomiltque is charactenzed by the affection first attacking 
the lower portion of the spine but it also in\ oi\ es the hip and shoulder 
joints In both forms there is a gradual extension of the process 
through the whole length of the column and finally it attacks the 
articulations between the nbs and the vertebras when these become 
fixed the respiratory movements are considerably impaired and 
hence death is likely to ensue from pulmonary disease Treatment 
must follow along the lines laid down for osteo arthritis 

Tumours of the Spine are usually malignant in character and most 
commonly secondary to cancer or sarcoma elsewhere Cancers of 
the breast and prostate are 
ver> likely to metastasize 
in the spme and gross de 
formity may result {fig 
456) Simple tumours such 
as chondroma osteoma 
and hydatid cysts occur 
as also primary sarcoma 
The chief symptoms are 
severe and localized pain 
which is constant ana un 
relieved by rest in the re 
cumbent posture together 
with early excurvation and 
paraplegia Deformity is 
however by no means 
constant Neuralgic pain 
and motor spasms due to 
involvement of the nerve 
roots may considerably 
aggravate the patient s suf 
ferings These phenomena 
manifesting themselves in 
an adult should always 
suggest the presence of a morbid growth and the more rapid the 
onset, the more likely is a diagnosis of malignant disease Treatment 
necessarily is but rarely feasible although an exploratory operation 
is quite justifiable if the disease is pnmarj and t?ic patient not pro- 
foundly cachectic 

Quite recently cases have been reported in which spinal compression 
has been caused bj enchondrosis of the intervertebral fibro cartilage 
Such a tumour is probably due to a herniation of the nucleus pulposus 
through the annulus fibrosus (Fig 457) Over si\tj cases have now 
been reported and it is important that sucli a condition should be 
recognized Quite often a history of trauma maj be obtained 

Intermittent root pains over a long period (Tig 45S) followed by 
signs of spinal compression is quite often the clinical picture, succeeded 
bj weakness and sphincter troubles As a nile the shorter the duration 



Fig 456 — Skiagram of Secondary Car 
civoma is the Cervical Spive 


The primary growth was in the prostate 
There is gross destruction of the upper 
cervical \ertebra 
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of symptoms the Setter the progno-i* La mmectom and enrettaje 
of the «oft tumour from the po-tenor surface of the ' ertebral bodv 
are required , 

Tumours ol the Spinal Cord and Kemhranes ue\ elop m ^exera! 
situations and the symptoms are thereby somewhat modified 
(a) Outride the spinal dura (extra 
thecal) lipoma and sarcoma are here 
most often seen and the symptom* of 
cord pressure such as loss of power and 
^en*ation are preceded bj tho*e of 
spinal irritation eg neuralgic pain 
increased on movement, and are often 
limited for some time to one side 
Multiple neuro-fibromata of the nerve- 
roots are b\ ro means uncommon 
(t) The } mat grow ia<ide the dura 
mater (extramedullary intrathecal) and 
thus produce symptoms of cord pressure 
and meningeal irritation concurrentlj 
Fibroma endothelioma and gumma are 
the commonest forms of neoplasm in 
this situation (c) From the spinal cord 
it«elf (intramedullar}) gLomata and 
vascular tumours maj originate. The 
symptoms are those of parap’egia com 
buied with some localized and referred pain or tenderne** and either 
bilateral from the start, or sometimes of the crossed type, anaesthesia 
being marked on one side of the bodj and paralysis and hyper- 
esthesia on the other i e on the sideof the tumour The exact localiza- 
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tumour IS Of great importance, and assistance can be 
derived as to its level by the introduction of bpiodol* m to the sub- 
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arachnoid space above the growth The fluid (r to 1 5 c c ) is slowly 
injected after cisternal puncture If there is a spinal block the 
lipiodol is held up and the level determined by X rays The intro 
duction of air has also been used 


but is not so satisfactory as 
lipiodol Although the oil is said 
to be non toxic and ummtating 
a number of cases of chronic 
meningitis have been attributed 
to it and its use should be 
limited to those cases in which 
there is difficulty in accurate 
localization 

An examination of the cerebro 
spinal fluid below the level of the 
lesion is of the utmost import 
ance m these cases yellow 
coloured fluid (xanthochromine) 
with a high percentage of albu 
men and increased globulin is 
pathognomonic of tumour of the 
spinal cord Examination of the 
ressure of the fluid above and 
elow the lesion is also of great 
assistance manometers intro 



Flo 459 

The t vo upper draw ngs dep ct how an 
extradural tumour compresses the 
cord \vh le the lo ver ones show the 
compress or> caused by an intradural 
tumour 


duced by cisternal and lumbar 

punctures should show similar variations in pressure on compression 
of the jugular veins coughing etc if however there is a spina] 
block the variations in pressure will differ (Queckenstcdt) 

A large proportion of spinal tumours are amenable to surgical ex 
tirpation The possibility of the disease being syphilitic in origin 
must not be overlooked but a 



negative v\ assermann reaction in 
both blood and cercbro spinal 
fluid is good enough evidence to 
disprove this The cord is ex 
posed by laminectomy (p So-j) 
after localization has been deter 
mined A minimum of three 
lamina: should be removed and the 
search for the tumour initiated by 
careful examination for an extra 


lie Vxj— Transverse Secrios .of <i ur il cause of compression Extra 
b“s?J* N «d C 1 sG D T»w°ros T |Tu>s OF dural tumours compress the spinal 
the L1CAMFSTVM DoTictuMiM cord mucfi less and more evenly 
thin intradural ones (I ig 450) 

Before the dura mater incised it should be gently palpated up 
and down for any irregularity which migl t lie an underlying tumour 
An ab cncc of pulsation of the cord at the site of or below a tumour 
inav be of help to the surgeon in revealing its situation (Fig 460) 
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The commonest situation for the tumour is posterior or postero- 
lateral but if none is found the cord must be rotated by traction on 
a ligamentmn denticulatum (Figs 462 463) Posterior nerv e roots 
may require section in order to expose and remove the tumour it 
a tumour vs not found in the area of cord exposed more lamina should 
be removed There is alwaj s a tendency for the exposure of the spinal 
cord to be made too low and it is a good plan to remember that the 
lowest lamina to be removed should be at the level of the highest 
root involved The existence of dumbbell tumours should be re 
membered and the removal of one portion onlv of such tumours 
avoided These dumb-bell tu 
mours are partlv intradural and 
partlv extradural 

Intramedullary tumours are 
generally irremovable When 
dealing with this type of tumour 
a two-stage operation should as 
a rule be performed- In the first 
a longitudinal mci'ion is made 
into the spuial cord immediately 
over the tumour which can be 
recognized by the oval enlarge- 
ment of the cord (Fig 464) At 
the second operation in ten to 
fourteen days time partial ex 
trasion of the tumour may have 
taken place and it may then be 
removable It is essential in the 
case of intramedullary tumours 
to follow the operation with an 
intensive course of deep \ ray 
therapy (Fig 46.3) 

The operativ e results of tumours 
of the spinal cord are good owing 
to the high proportion, of simple 
tumours (50 to 70 per cent ) being 
capable 01 total removal and if the case has not been left too 
long before exploration there is complete recovery from paralytic 
symptoms 

Tumours ol the Cauda Equina are generally memngiomata The 
clinical picture may vary according to the site and extent of the 
compression Pain is the earliest and most constant symptom and 
it is frequently diagnosed as sciatica The pain is of a dull aching 
character and is often accompanied by slight twitchmgs of the muscles 
ot one or both legs These tumours are often attached to one of the 
nerve roots or the membrane surrounding them (Fig 466) Cauda 
eouraa tumour* «n usually be removed entirely and the prognosis 



equina tumours 
is excellent 

Meningitis serosa circumscripta 
localized effusion within the 


a condition characterized by a 
‘* B the limitation being due to 
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D vision of the ligamentum denticu 
latum and traction on same gi\csa 
better exposure of the tumour 


F10 463 

Quite often the tumour cannot be 
adequately exposed until after 
di vis on of One of the posterior ncr\ e 
roots in ad 1 tion to that of the 
ligimentum denticulatum 



Fig 464 —Exposure of Intra 
MEDULLARY TUMOUR 


Fig 465 — IuTRANzDuttARY Tumour 

AFTER INCISION INTO THE CORD 
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adhesions of various types which ma% grasp and const net the cord 
or may drag it aside and thus interfere with its function It maj be 
the consequence of a general infection of the membranes which becomes 
limited or the outcome of a localized traumatism The cerebro- 
spinal fluid vanes 
- much with the com 

. pie ten ess of the block 

/k' \ and there does not 

f \ \ . seem to be any char 

/' \A jr acteristic change 

X.. f The s) mptoms are 

tho 1 ^ of a cotnpres 

j l j) sion paraplegia com 

/ /tr'T I ( 1 I i(\ mg on in a somew hat 

1/ E [ja ( I llrlnl l v. irregular fashion It 

/ |c~p 1 ’ 1 | || I ft J _1 \ usually affects the 

/ ITuf ' II l\| f i/jL \ lower cemcal or 

I WL /il l 1 1 IV Fs. ^3 \ upper dorsal region 

I r t 1 V i 1 111 * r i ' and is roost common 

I I < l/J | Hi I I V in the fifth and sixth 

^=^T^r7r[f] Hill , decade^ of life Sub- 

i | ".nil \ 73L jectn e «ensory rather 

FT/ l/^H j mVt i mena manifest them 

I \m AS 1 «ehes in the early 

h\j| j Mjjf J^k stages but thesymp- 

■ [ \n fiLSg&C toms vary much and 

quickly and the pain 

i \ « Nv is more widespread 

X \ “ (V than in «pinal tu 

i\ / 1 I mours Motor phe- 

\ \ t/i I nomena become more 

\\\ V J ' 1 prominent m the 

» ' later stages and es 

p-ciallv weakness of 
_ “ the legs ending m 

Fig 466— Drawing wide at the Time of Opera complete paralysis 

nos SHOWING A JlEXISGIOMA OF THE CACDA lmtatlVC SpaSmS ffial 

CULSA al-o be present not 

J ' esical rectal troubles do not anse till late in the case 
of the erther for persutence of symptom^ or for spread 

mpraW^i consists in laminectoim with free opening of the 
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AFFECTIONS OF THE SCALP AND CRANIUM 


Affections of the Scalp 

Wounds 0/ the scalp ire produced either bj sharp or blunt instru 
ments by falls on the head or by gunshot injuries Prom the tension 
of the scalp o\ er the cranium it is possible for a blunt w eapon such as 
a policeman s truncheon to cause a wound nearly as cleanly cut as 
if made with a sharp instrument If the wound is superficial to the 
occtpito frontalis aponeurosis but little harm is done if however 
the layer of loose cellular tissue between the aponeurosis and the 
pericranium (the dangerous area ) is opened up and infected cellulitis 
(p 69) is likely to ensue The vascular supply of the scalp is so good 
that sloughing is uncommon a large portion may be torn and bruised 
and yet if it is cirefully washed and rendered aseptic it will probably 
live Complete ai ulsion of the scalp usually occurs m women from their 
hair being caught m machinery The skin yields just above the ears 
and supra orbital ridges and the aponeurosis is cleanly torn off Re 
placement is of course hopeless when separation is complete and 
Thiersch grafting must be relied on for obtaining in epithelial covering 

Treatment — The hair should be cut away from the neighbourhood 
of the wound which is purified in the usual way the edges may be 
excised if badly bruised or very dirty The iodine method of gaining 
asepsis (p 273) is particularly useful in these injuries and may limit 
the area to be shaved Stitches should be of a non absorbent variety 
e g horsehair Haemorrhage from the scalp is often severe owing to 
the density of the tissues which prevents contraction and retraction 
of the divided vessels 

Hsematoma of the scalp results from injuries that are not associated 
with solution of continuity of the surface A similar condition is 
found in infants due either to injury of the head during its passage 
through the mother s pelvis or to its compression by forceps Three 
varieties of cephal hiematoma have been described viz (a) the 
Superficial which confined to the dense subcutaneous tissue is neces 
sanly small (b) The Subaponeurotic occupies the loose tissue under 
the aponeurosis and is only limited by its attachments A large 
soft fluctuating swelling forms upon which the scalp appears to 
float bagging down over the eyes or occiput It is often due to fracture 
of the underlying bone (c) The Subpencrantal is limited by the pen 
cranium dipping down into the sutures around the bone with which 
it is connected Most commonly it forms over one of the parietal 
bones in infants presenting a soft fluctuating swelling which soon 
gains an indurated margin owing to a deposit of fibnn and m this 

8 33 53 
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condition may simulate a depressed fracture of the skull inasmuch as 
the cup-like fluid centre allow* the finger to sink m and touch bone 
below The indurated margin however can be readdt indented by 
the finger whilst the edge is definitely raised abo\e the surface of 
the cranium and hence the vernation of a depression is only apparent 
Treatment- — -Ml that is required u the application of evaporating 
lotion*. There is hardly ever any need to lay open or drain these sw ell 
in s unless underlying mischief is present 

Suppuration of the «olp is of common occurrence arising usually 
from external infection but being occasionally due to disease of the 
subjacent bones. The extent of the abscesses is limited by the same 
anatomical features as obtain in connection with hemorrhage Thus 
a subcutaneous abscess is necessarily small in size owing to tf e density 
of the tissues m which it is located" it arises most frequently as a result 
of eczema or impetigo and is often due to the presence of pediculi 
or to the action of irritants used in the cure of ringworm. A sub- 
aporntrotic ab-cess usually results from a penetrating wound and is 
associated with cellulitis A s ibpencranta! abscess is rarely seen 
except in connection with injury or disease of the bony calvarium 
and is limited to the affected region. 

For Erysipelas and Cellulitis of the scalp see pp 69 and 126 
Tumours of the scalp are of many types 

Ordinary traumatic aneurisms or arterio-venous wounds of the 
temporal trunk are uncommon thev rarely attain any considerable 
size and are readily treated by exasion A cunous dilated and 
tortuous condition of one of the scalp arteries most often the temporal 
is occasionally seen and is known as an arterial vanx it may be treated 
by complete excision 

Ham of the scalp do not differ in their characters from tho-e seen 
elsewhere except that when situated oyer the anterior fontanelle 
they may den\e a communicated impulse from the subjacent dura 
and so be mistaken for a meningocele 

Cirsoid Aneurism is more frequently met with in the scalp than 
elsewhere and chiefly imohes the aunculo-temporal region but may 
also spread in all directions e\en downwards into the neck In a 
few cases it has been preceded by a navus and sometimes there is a 
history of injury A tumour of greater or less size is seen under the 
skin consisting of distended tortuous pulsating bluish looking 
\essels the artenes opening directly into ca\ ernous spaces it is easily 
emptied by pressure but quickly refills. The patient often complains 
of headache and giddiness the skin becomes thin and atrophic the 
hair falls out and finally ulceration may occur the patient probably 
dying from hemorrhage The Treatment is eminently unsatisfactory 
complete excision being the ideal cure but this in bad cases is im 
practicable. If it be attempted the incisions should be made wide 
of the disease and the supplying vessels secured if possible between 
double ligatures, before dividing them if tins precaution is not adopted 
frightful hasnonhage may result It is necessary m som° cares to 
deal with the tumour in separate segments allowing time between 
the operations for the patient to recot er from the loss of blood- Prob- 
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ably diathermy combined with ligature of the main nutnent vessels 
or of both external carotids holds out the best chance of success 

Papillomata are not uncommon in the form of small hard warty 
outgrowths giving rise to but little inconvenience unless situated on 
some spot where the hat rests They are easily remov ed 

Lipomata also occur and are usually situated in front arising 
from the deeper layers of the scalp or from the pericranium They 
generally expand laterally and are flattened Removal is readily 
effected 

Epithelioma also occurs arising either from an irritated papilloma 
or possibly in connection with a sebaceous cyst As soon as a diagnosis 
is made the growth should if possible be extirpated and the resulting 
raw surface may be either left to granulate or dealt with by Thiersch s 
method of shin grafting 

Neuro-fibromatous growths sometimes involve the scalp giving 
rise to irregular nodulated masses of soft tissue which may even hang 
around the root of the neck in large coils it is then known as a pachy- 
dermatocele (p 215) Excision is the treatment if the mass is not 
too large 

Sarcoma of the scalp is uncommon apart from a similar affection 
of the underlying bones It develops as a large fleshy tumour which 
may pulsate or fungate and usually grows rapidly but is limited for 
some time by the aponeurosis of the occipito frontalis Treatment 
by a wide excision and Thiersch grafting may be possible but if the 
condition is at all advanced the only hope lies in the use of radium 
or the X rays 

Dermoid Cysts are by no means uncommon in this region their 
favourite situation being near the outer canthus the temple or the 
root of the nose For a general description see p 236 They do not 
attain any great size and may not become evident till after puberty 
The underlying bone is often hollowed out from a defective develop 
ment of the mesoblastic tissues around them and a congenital opening 
may even exist through which a narrow neck passes bringing the 
cyst mto direct connection with the dura mater The treatment 
consists m removal but it is advisable to delay this till after puberty 
if the tumour seems at all fixed to the skull or if the bone is felt to be 
defective beneath it as in such cases the communication with the 
interior of the cranium is often shut off by that time 

Sebaceous Cysts (p 460) find their most usual situation in the scalp 
where they are frequently multiple Their removal is best accom 
plished by transfixion squeezing out the contents and picking out 
the cyst wall by a pair of forceps without dissection The wound is 
closed by one or two stitches 

Sebaceous Adenoma is most frequently seen on the scalp (p 461) 

Affections of the Cranium 

I Congenital Affections 

1 In babies the ossification of the bones may be incomplete con 
stitutmg what is known as aplasia crantt congenita and is due to a 
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cachectic condition of the mother Occasional! \ a «imilar atrophic 
condition of the bone' mat persist through life e^po't"? the Patient 
to increased n h from injuries which otherwise would do but little 

ha ^ m Meningocele Encephalocele, and Hydrencephalocele consist of 
a protrusion of the dura mater with or without part of the brain 
through an opening in the cranial wall Thev arc due to defective 
intrusion of the tnesobl3atc tt-«ws out«ide the primitive cerebral 
vesicle so that part of the brain or its membranes remains superficial 
and extracranial Thev occur mcst frequentfv at th«* root of the 
nose and in the occipital region (Fi» 467) occasionallv at the anterior 
or lateral fontanelle or at the base of the «knll \ Meningocele is 
cunph a protrusion of the brain membrares containing cerebro-spinal 
fluid ft forms a soft rounded fluctuating swelling attached to 
the dm l] bv a base of greater or less size and covered b\ shin which 
mav be thick and 1 ealthv or thinned bluish and tran_lucent when 



the tumour is large. The vessels present m the shin are often dilated 
and n^ioid It increases in size and tension on anj expuatorv effort 
such as coughing or crying and it ma\ be partially reducible thus 
allowing the margins of the opening m the cranium to be defined. 
Symptoms of cerebral compression con vuL ions etc are likeh to be 
produced bv such manipulation \n Ercephaloceh is a similar type 
of tumour but contains brain substance and puLates almost svm 
chronouslv with the heart it is most commonlv situated at the bach 
o! the 'hull \ By drcnccphalocele or Meningoencephalocele is a 
condition in which the tumour contains both brain substance and fluid. 
Two varieties have been described— one m which there is a small 
protrusion of the brain associated with an ordinary meningocele and 
the other in which he fluid is conumed in a canty communicating 
vnth one of the ventricles and covered bv a thin la>er of brain sub- 
* tancg : . ar ^. ° sa ? I |3 of considerable size and situated in the 
^cipitalr^ion «thw above the tentorium and then poss.blv asJaatS 
with distension of the po'tcnor cornu of one of the lateral ventnefes 
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or below that structure the osseous defect extending in some cases 
as far as the foramen magnum and a portion of the cerebellum being 

within the sac , , „ . ... 

The Prognosis of these conditions is exceedingly grave Fortunately 
many of the subjects are bom dead or die soon after birth In 
the more severe cases idiocy and microcephaly are not uncommon 
whilst sometimes hydrocephalus is present The protrusion may 
increase steadily in sire and finally burst causing death by meningitis 

or in more favourable cases it may remain stationary In a meningocele 

the subsequent growth of the bones may suffice to close the communi 
cation between the intenor and the tumour which thus becomes 
shut off and remains as a cyst like swelling with the base fixed 
and without pulsation or respiratory impulse 

Treatment —Most cases should be left alone but if the swelling is 
increasing aseptic puncture and subsequent compression may hinder 
the process A simple meningo 
cele may possibly be cured in this 
way but when the communica 
tion with the skull is small it is 
often feasible to open the sac and 
suture the base securely 

II Acquired Affections of the 
skull are atrophic hypertrophic in 
flammatory or neoplastic in nature 

Acquired Atrophy of the skull 
occurs in many forms 

(a) Cramotabes is a condition 
met with during the first year of 
life usually as a result of inherited 
syphilis (p 662) 

(b) Senile atroph> may affect 
the whole cranium which becomes 
thinned and rarefied or it may be 
localized e g to the parietal bones 
constituting hollow depressions 

may result from the pressure of 
tumours such as Pacchionian bodies and aneurisms from necrosis or 
from' trauma., c and operative lesions It these are at all extensive 
the cerebral pulsations can be felt distinctl} through the skin 

(d\ Tssenltal Hydrocephalus is always associated with atrophy and 
thinning of the cranium it ma> be congenital or maj commence 
rnrk in life fluff 46S) It is produced m almost all cases by a dis 
tension of the fateral ventricles with fluid the result of congenital 
malformation or of inflammatory affections of the base of the brain 
Therein the secretion of the cerebro spinal fluid by the choroid plexuses 
max be increased bevond the functional capacity of the channels 
of exit fn SsSl or the escape of the fluid from the ventricles ma\ 
be nrevented b\ pressure or obstruction or finally the communica 
tions with the venous sinuses may be blocked in which case there* 
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is some excess of fluid outside the tram as well as within it The bead 
becomes more and more di tended (Fig 469) the bones are expanded 
and thinned and the sutural areas increased whilst the brain is 
subjected to such pressure as may be incompatible with life Fluctua 
tion is distinctly felt and the bones may crackle under the fingers 
the face looks abnormally small and the ey es protrude owing to the 
depression of the orbital plates Tnaitnert is very unsatirfactorv 
Tapping of the \ entncles is useless as even if a considerable amount 
of the fluid is withdrawn and elastic pressure subsequently maintained 
recurrence is almost inevitable The only hope is to establish a free 
communication between the ventricular and subdural spaces «o that 
the excess of fluid in the \ entncles may escape it will be absorbed 
from the subarachno d space as soon as the tension nses abov e the 



Fit 469 — Hydrocephalus 

The greatly enlarged cranium the o erhan m" eyebrows the staring eyes the 
wasted features and the attenuated body constitute a tVp cal P ctnre 

intravenous pressure A silver tube should be inserted between the 
two spaces or a tube of decalcified bone earning a catgut dram to 
be of any v alue the operation must be undertaken before the cerebral 
cortex has been so thinn ed as to interfere with its functional activitv 
The late Sir Percy Sargent was the pioneer in this country in attackin'- 
the choroid plexuses and ablating them by opening the brain and 
carefullv removing the plexuses but his results were not conclusive 
owing to the fact that his cases vere extremely advanced and the 
operation was performed too late 

However Putnam has nov perfected a technique in which the 
choroid plexuses are exposed and coagulated by means of a diathermy 
His resu ts clearly warrant that this mode of attack should be mo^t 
frequentlv used and practitioners are advised that if good results 
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are to be obtained it is necessary that this operation should be per 
formed before the condition becomes far advanced In those cases 
in which there is a definite history of inflammation of the brain and 
there may be adhesions around the fourth ventricle it may be possible 
to open up this small canal as advocated by Dandy Fraser and 
Dott 

(c) By Microcephaly is meant a condition of diminished size of the 
cranial cavitj due to premature ossification of the sutures and resulting 
from non development of the brain It is usually associated with 
idiocy and possibly with cretinism No treatment is of any permanent 
\ alue 

Hypertrophic Changes of the Skull result from simple chronic m 
flammatory affections or from injury etc Special types of enlarge 
ment are seen in inherited syphilis (p 662) rickets (p 664) osteitis 
deformans (p 670) and acromegaly (p 673) In leontiasis ossea 
(p 934) the cranium becomes thickened and enlarged but the cranial 
cai lty is also encroached on constituting what is known as concentric 
hypertrophy in contrast to most of the other forms which are eccentric 
in type 

Inflammatory Affections of the Cranial Bones — The cranium is 
liable to any of the diseases which generally occur m bone 

1 Acute Periostitis, or Pericranitis, is usually infective in origin 
following cellulitis of the scalp it is likely to result m necrosis of 
the outer table 

2 Acute Infective Osteomyelitis, or acute necrosis consists of an 
acute inflammation of the diploe due to pyogenic organisms and 
either following an infected scalp wound or compound fracture in 
fective inflammation of one of the air sinuses (especially the frontal 
sinus or mastoid antrum) or the operation necessary for its treat 
ment or a simple contusion of the bone in a person of low germicidal 
powers it may also be pyaemic in origin The symptoms and signs 
are those generally characteristic of the disease being ushered in by 
a rigor followed by headache fever and the development of a focal 
lzed cedematous swelling known as Pott s puffy tumour (Fig 501) 
The pericranium is stripped up by diffuse suppuration beneath it 
and an abscess often forms between the bone and the dura mater 
Necrosis of the whole thickness of the skull is likely to follow but is 
usually limited by the sutures to the particular bone affected Pyemia 
and extension of the inflammation to the membranes venous sinuses 
or brain are the chief dangers arising from it The prognosis is always 
grave even when early operative treatment is undertaken apart 
from operation it is almost hopeless The Treatment consists in free 
external drainage together with the removal of the outer table in 
early cases to enable the infected diploe to be removed If signs of 
subcramal suppuration ensue (p 882) the inner table must also be 
widely taken away In the later stages necrosed bone is removed 
when it has been set free 

3 Chrome Periostitis is occasionally met with in the form of a node 
If independent of syphilis it is usually the result of long continued. 
irritation such as carrying baskets or weights on the head Treatment 
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con ist* in the discontinuance of the cau^attve irritation and there 
is no objection to chiselling aval the node if necessary 
4 Tuterculoos Disease of the cranial bones is not common it 
occurs as a pnmarv phenomenon or more commonly is secondary 
to a meningeal focus It ma\ start in the periosteum or diploe lead 
in® to the formation of a node or perhaps to expansion of the bone 
and followed b\ suppuration and canes When of meningeal origin 
there is a considerable amount of erosion of the inner table and 
possible «ome necrosis sooner or later the outer table is perforated 
and a subpencramal ah-ce*s forms. The amount of mischief m the 
outer table is no criterion of the extent of the disease within and hence 
a thorough exploration is neces>ary T 1 e prognosis m this variety 
is not good unless active operative measures are taken at an early 
date combined with suitable constitutional treatment 

5 Syphilitic Disease used to he exceedingly common but is now 
seldom seen It occurred u ually m the tertiary stage and affected 
most frequently the frontal and parietal bones It has been already 
described (p 66t) 

Tumours o! the Cranial Bones — The chief Tumours affecting the 
ralyanum are osteomata and sarcomata 

Osteoma of the cranium (Fi® 6S p 209) occurs as a localized o\cr 
growth of compact bone from the outer surface of the calvarium 
from the inner or from both The frontal bone and external auditory 
meatus are the s tes of election If annng externally a smooth 
rounded globular swelling is produced hard to the touch quite 
painless and fixed to the subjacent bone by a broad base more than 
one may be present If the mam growth is internal symptoms of 
cerebral irritation or pressure are produced. Osteomata are to be 
distinguished from inflammatory hyperostoses (usually of sypl llitic 
on®in) by their sharp limitation absence of pain and slower progress 
wlilLt cs-teo-sarcomata are commonly rapid in growth painful and of 
unequa* commency m different parts Treatment is rarely necessary 
‘’mall growths may be encircled in the crown of a trephine and thus 
remov ed Large ones must be dealt with by an electric saw or burr 
the bone bem 0 divided just outside the dense compact tiszue and thus 
the tumour is set free No attempt should be made to chisel away 
those growths as symptoms of concussion may follow the prolonged 
use of the chisel and mallet against the skull 

Sarcoma of the cranium originates from either the pericranium the 
diploe or the dura mater 

The pericranial variety consists of a round or spindle-celled tumour 
growin® from the pericranium and po~ lbly attaining a considerable 
size It may contain a certain amount of ossific deposit or the tumour 
remains of a soft consistency and then often pulsates The sub- 
jacent bone is sometimes absorbed and the dura mater affected 
secondarily General infection of the system follows 

Central Sarcoma commences m the diploe and spreads both out 
warefe ana inwartL Tn tfus situation however a myeloma may 
deyelop and simulates a sarcoma it> growth however u slower 
and it is covered with a tlun layer of bone which may crackle 
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beneath the fingers It is commonly secondary to sarcoma of the 
kidney 

Secondary Carcinoma of the cranial bones is by no means un 
common, and may follow cancers of the mamma thyroid body, etc 
The growths are usually small and multiple and may show pulsation 
Neuralgia and persistent headache result from them 

III Traumatic Affections of the Cranium. 

Contusions of the Cranial Bones apart from fracture may lead to 
serious results 1 Many of the inflammatory conditions of bone 
just described may be originated e g if the patient is in a condition 
of low germicidal power, acute osteomyelitis may follow or chronic 
sclerosis and overgrowth of the bone, local or diffuse, may supervene 
Syphilitic or tuberculous manifestations may be similarly lighted up if 
the patient is the subject of either of these diseases 2 In addition 
to such osseous conditions pus may form within the cranium outside 
the dura mater ( subcrantal abscess p 882) and necessitate operation 
3 The dura mater may be detached by a simple contusion, leading 
to meningeal htemorrhage (p 878) 4 Any of the cerebral lesions 

detailed hereafter may be produced Contusions of the cranium 
must obviously never be treated lightly, even when they are associated 
with unbroken skin much more are they serious when open owing 
to the risks of infection 

Fractures of the Skull may be described for convenience under the 
following headings Fissured Fractures of the Vault Fractures of the 
Base {usually fissured) and Depressed or Punctured Fractures 

1 Fissured Fractures of the Vault are always due to external violence 
direct or indirect In the former case the skull first yields at the 
injured spot, but the fissure may extend from it for some distance, 
in the latter the fracture results from the yielding of the skull when 
compressed beyond its natural limits of elasticity (Fig 470) 

A closed or simple fissure gives rise to no symptoms indicating its 
presence with certainty There may be some amount of superficial 
ecchymosis and tenderness, but nothing more definite When open, 
the line of fracture may be seen as a red streak, or even felt with the 
finger as an irregular ridge It consists of t single longitudinal 
fissure, or may be starred, if uncomplicated it is of but little import 
ance, and needs nothing beyond general treatment and the main- 
tenance of asepsis Occasionally, however a mass of protuberant 
callus forms on the inner aspect of the cranium at the site of fracture, 
or the dura mater becomes thickened by organization of effused blood, 
cither of these lesions may give rise to chronic headache or discomfort, 
or even to traumatic epilepsy or insanity (p 913) 

Traumatic Cephal-hydrocele is the name given to a rare condition 
following simple fractures of the vault, especially in children It is 
characterized by the formation of a fluid swelling under the scalp, 
which pulsates synchronously with the heart beat, and has a definite 
impulse on any expiratory' effort, it vanes in size from time to time 
and is sometimes partially reducible It contains cerebro-sprnal fluid, 
and communicates with either one of the lateral ventricles or the 
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ecbamdmoid m* I" one case .1 ira. pro'rf on operation to 
be connected with an arachnoid cyst doe to a looted Mbatttthno.d 
btemorrbage Probably it is wise to operate on then cases as tney 
mil not eet well of themselves. . , , , 

2 Fractures of the Ease of the Stull are almost alwat* fissured 
and onK occasionally punctured «« dtpTtesd. 

Causes. /al T tolevce ma\ be directed to the i erica or Jo some part oj 

the cranial con exi t\ as from a blow or fall upon a bard substance 
There has been a good deal of di'CUs.ion as to how a fdl on the \erte.\ 
causes fracture of the base Two mam thrones hold the held each 



being probabh responsible for a certain number of cases, (u) Aran s 
theory of irradiation maintams that a fracture of the base is alwa\ s 
due to direct extension of the fissure from the injured vertex a pro- 
position probablj quite true in man} cases but insufficient to explain 
all (u ) A more recent idea known as the bursting or compression 
theory is based on the fact that the cranium is not a solid and total!} 
unimpressionable bod\ but is high]} elastic as has been proved b} 
the observation that hair and even pieces of "don hate been found 
nipped -m a fissured fracture of the vault which had endenth gaped 
open and closed again Moreover it is \ei} irregular in shape and of 
ier} variable strength and densit} and the base is weakened b} the 
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presence of numerous foramina for the passage of spinal cord, vessels, 
and nerves, the base is also less elastic than the vault Severe com 
pression necessarily diminishes the diameter of the skull along the 
axis of greatest pressure, making it bulge in other diameters, if this 
exceeds the limits of elasticity of the bone, a fracture must result 
Most commonly the lines of fracture are parallel to the direction of 
the compressing force, the bone thus bursting open along its convexity 
(fracture by bursting) less frequently it gives way at right angles 
to the direction of the force (fracture by compression) Inasmuch 
as the force is transmitted equally m all directions, the weakest and 
least elastic part is always most likely to give way, viz the base 
(6) Direct or indirect injury to the base of the skull is undoubtedly 
the cause of a certain number of fractures, and some of these are 
depressed, and not fissuted in chaiacter Thus, the point of an 
umbrella or a stick may be thrust through the upper wall of the orbit, 
or up the nose through the cribriform plate of the ethmoid, the con 
dyle of the jaw may be driven through the glenoid cavity into the 



middle fossa by a blow on the chin, direct injury from a fall or a stab 
may penetrate the occipital bone, whilst a gunshot wound in the mouth 
is another illustration of this kind of injury (cj The impact or resist 
ance of the icrtebral column against the occipital condyles produces 
fractures in the posterior fossa which radiate from the foramen magnum, 
and may even occasion a nng shaped fracture around it (Fig 472) 
They result from falling on the vertex into a soft mass eg a bale of 
wool, or by alighting from a herght on the heels or nates 

The fracture may run m any direction, longitudinal, oblique, trans 
verse, etc , according to the direction of the compressing or fracturing 
force, and it may atfect an> part of the base, either being limited to 
one of the fossx or involving all, it may follow the sutural lines m 
part, but it is no uncommon thing to see ev en the dense petrous bone 
traversed by a fissure (Fig 471) Naturally, transverse fractures are 
more likely to be limited to one of the fossce, whilst a longitudinal 
fissure may inv oh e them all 

Some fractures of the base of the skull are dosed in nature, but 
the majority are open In the anterior fossa the fissure extends through 
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the cribriform plate and nasal mucosa and then lays open the nose or 
a communication mat be established with the external air through 
a penetrating wound tn the o r hit or through the ethmoidal or sphenoidal 
sinuses In the raddle fossa a fracture through the base of the 
pbeno d opens the roof of the na=o-pharvnx or the fracture mat 
involve the tvrr panic cavity In the posterior fossa the basi-occipital 
mav be broken and again the naso-pbarvnx opened although the 
frac*Lre here is more commonlv dosed 

Fractures, of the base of the «kull though \ crx senous arc 
b\ no means necessanlv fatal and «ance the mtroductjon o f anti 
«eptic irethods the re- 
sults have immense]) «m 
prov ed. The main daggers 
to be apprehended are 
(l) Pamage to the base of 
the brain including the 
pons and medulla cspcci 
ahv n cases where the 
foramen magnum is «phn 
tered from the rnnact of 
tLe «pine against tl e con 
dvles (iu) hemorrhage 
antin'’ either from the 
v enous « nuse- or from 
the meningeal or cerebral 
arteries and (ui ) mfec 
tne meningitL due to the 
fact that the injure not 
onl\ fractures the bones 
but also tears the dura 
mater a grate addition to 
an open fracture 
The Signs of a fractured 
base are sometimes ex 
ceedindt equi\ ocal but 
for convenience mat be 
arranged under four heads 

(1) Signs of set ere centra! mischief such as concussion of the brain 
and prolonged unconsciousness 

( 2 ) Hemorrhage manifests itself m various direction- according to 
the situation of the fracture 



Fig 4 1 — Base of Ssru of a Child Age 
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In the anterior fossa there mat be free bleeding from the nose 
owing to the fracture extending through the cribriform plate of the 
ethmoid but a portion of the blood max pass backwards into the 
pharynx and being swallowed is perhaps subsequent!! vomited. 
Jlore often howeier the line of fracture runs across the roof of the 
orbit causing escape of blood into the areolar tissue of this cavity 
Pie ecchymoMs shows itself as a gradually developing subcutaneous 
distension involving the lower lid bluish purple in colour at first 
but pas-mg later through the other stages of a bruise there is probably 
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no contusion of the skin ns in the ordinary black eye which is at 
first reddish purple the ocular conjunctiva is considerably involved 
but the effusion rarely extends above the cornea and its posterior 
limits cannot be seen The bleeding usually arises from laceration 
of the dura mater and bone but when abundant may come from the 
cavernous sinus and the eye may even be pushed forwards (proptosis) 
tn some cases pulsation is to be felt within the orbit and then a 
traumatic orbital aneunsm or aneunsmal varix is present 
In the middle fossa the blood may enter the nose or mouth a part 
being swallowed but more commonly it escapes from the ears 
Examination of the nasopharynx and ear should always be made 
m serious head injuries and if practicable by a specialist It may 
be possible to see blood trickling in a thin stream from the Eustachian 
tube when there is no external evidence of bleeding or the blood may 
collect in the tympanic antnim and be seen through an intact mem 
brane as a dark bfutsh black collection If the bleeding is abundant 
it probably comes from one of the vascular channels at the base of 
the skull but if only slight in amount and of short duration it may 
be induced by any of the following lesions as well as by a fractured 
base itz la) A simple rupture of the membrana tympam (6) separa 
tion of the cartilage of the pinna with tearing of the lining of the 
external meatus (e) fracture of the anterior and lower part of the 
tympanic plate as by a blow on the jaw which drives the condyle 

f °l“ b tL a S“>^/»»« the blcetlm S 1S usual !> subcutaneous showing 
itself around the mastoid process and extend.ng downwards amongst 

‘ h h (P 853) ts an indication that 
a commumcafion exists with the subdural space The fluid may be 
discharged from one or both ears but has also been met with coming 
from the nose or cranial vault when from the ear the dura mater 
has probably been laid open through the prolongation which accom 
names the ahd.tory nerve m the internal meatus by a fracture tracers 
U the petrous b™ 

unfr™uemly it comes away in large quantities soaking the pillow 
and dressings and indeed can sometimes be caught m a test tube as 

14 S'Escape'o/bram'luiitance from the ear has also occurred m a 

f ™g from the base of the skull are 
r>rr,Anrp(\ For symptoms etc see Chapter XVII The 
ne™°most Lnmonly involved is the facial as it passes through 

the'aqueductus^Iuillijpu^the^p.'iralysismay 

appearmg in about a month and then evidently due to its implication 
m the callus fp 412 ) A certam amount ° ! deafness is often associated 
wi!h frommiury to the auditory nerve Fractures through the 
anterior fossa aJe often followed by loss of smell from injury to the 
olfactory nerves 
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The Prognosis of a fractured base ha> much improv ed during recent 
, ears as a result of the application of antiseptics to the auditory 
meatus. If the patient escapes death from acute cerebral complica- 
tions the bone» of the skull unite rapidly , and a good result may be 
expected although troublesome sequel® may follow from the develop- 
ment of various types, of late cerebral mischief, or from the injury 
sustained by nerves or vessels or from their compression in callus 
or new bone 

Treatment. — Seeing that the chief danger to the patient arises 
from infection of the meninges, the greatest care must be directed 
towards preventing the access of bacteria Unfortunately , it is im- 
possible to applv dressings to the naso-pharvnx, or even to wash it 
out thoroughh with antiseptic*, and the only satisfaction about such 
case* is that the rareness of the loss of the cerebro^pmal fluid suggests 
that the membranes of the brain are not v erv often damaged in that 
situation whilst it has also teen shown that in the majontv of cases 
the upper part of the nasal cavity is aseptic \\ ith the ear. however, 
things are very different The pinna should be thorougldv cleansed, 
and the meatus if no previous otorrhtra existed, should be gently but 
thoroughlv irrigated with w arm 1 m 20 carbolic lotion or filled w ith 
2J per cent tincture of iodine, which is then washed out with alcohol, 
any cerumen being taken awav with forceps if possible. A large pad 
of sterilized gauze and wool 'hould be bandaged over the ear and 
head and replaced as often as necessary The presence of chronic 
otonhcea is obvioush a senous complication, and may determine 
grave septic infection of the meninges. Opinions differ somewhat 
as to treatment under these circumstances. Some say that all such 
cases demand an immediate complete mastoid operation so as to 
protect the lesion in the base of the skull Others, probably with 
justice suggest that such a procedure tnav light up infection bv inter 
ference and counsel watchful delay, only opening up the mastoid 
process should symptoms suggest its necessity It must not be for 
gotten that the escape of cerebro-'pmal fluid through the ear is likely’ 
to wash infective material outwards and not m wards. 


Beyond this the treatment of fractured base is directed to the 
cerebral condition and does not differ from that usually applied 
to head injuries «c cold to the shaved head, a smart calomel purge 
to start with low diet and absolute quiet m a dark room. In the 
absence of signs of cerebral irritation or inflammation, vts increased 
rapidity of pulse persistent headache, giddiness, etc., the patient 
may be allowed to sit up m bed at the end of a wcej.. and his diet is 
gradually increased but he should not be permitted to get oat of bed 
for a fortnight and even then must keep very quiet, and not think 
of returning to work for six or eight weeks 

For the later management of head cases, see p S76 
3 Depressed or Punctured Fractures usually involve the vault of 
the cranium, and are due to direct violence, either from a fall or blow 
causing a closed oropen fracture, or from a penetrating injury occasion 

■' 73) Io b0,h “O fc often a 
considerable amount of comminution. 
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It is quite possible for the outer table to be broken and depressed 
without any injury to the inner where an air cavity exists in the 
bone, or if the diploe is very thick 
thus, the bone may be driven in 
over the frontal sinus without 
injury to its inner wall or the 
mastoid may be similarly affected 
The inner table has also been 
broken and fragments e\ en separ 
ated, as a result of a simple de 
pression without fracture of the 
outer table this rarely occurs in 
adults but is not uncommon in 
children Amongst the latter it 
is also possible for a considerable 
depression to exist without any 
fracture of the inner table 
More usually both inner and 
outer tables are involved and 
when this is due to force reaching 
it from without, the inner table 
is always more damaged than the 
outer especially in the punctured 

variety (Figs 474 and 
475) When however 
the force is applied from 
within as by a bullet 
which has traversed the 
brain the outer table 
suffers more than the 
inner The causes of this 
condition are similar from 
whichever side the force 
comes but need only be 
considered when the vio 
fence acts from without, 
(a) The inner table is 
less supported than the 
outer having merely the 
soft brain and dura mater 
within and hence is ex 
tensively splintered just 
as a nail driven through 
an unsupported piece of 
wood causes ripping up 
of its under surface 
(6) The loss of momentum of the fracturing body will assist this, 
the greater the momentum of a penetrating body, the more cleanly 
it cuts, a smaller momentum breaking or splintering rather than cut- 




Fig 473 — Depressed Tracture of 
Skull in a Child 
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tuus Of course a considerable amount of force » expended m ^ne 
Sing the outer table {c) The debris caused by the injury to the 
outer g table will add to the bulk of the penetrating body and its 
wed^e-hke action still further increases the injury to the inner tab e 
id) AU force tends to radiate and diffuse it elf from the spot struck 
Lid hence if the outer table is hrst injured the force will be dis 
seromated over a more extensile area of the inner 

The Symptoms and Signs arising from a depressed fracture vary 
widely in their nature and are partly due to the injury inflicted on 
the bone partly to that sustained by the bratn vhd t the infection 

or not of the wound is of the gravest significance 

Locally \ hen an external wound is present one sees blood or 
cerebro-spinal fluid escaping or even brain substance protruding 



The damage to the bone may be seen or felt and the extent of the 
depression or comminution thus ascertained. When there is no ex 
ternal wound a hsematoma of \ anable size forms under the scalp 
more or less obscuring the fracture The character of the lesion is 
a matter of considerable importance from a prognostic point of view 
When the bone shell es evenly in all directions a pond or saucer 
fracture is said to be present and this is tolerably amenable to treat 
mem when howe\er the depression is sudden and complete the 
detached portion lying below the le\el of the rest of the bone it is 
termed a gutter fracture and the prognosis is increasingly grave 
fj* two forms are however often associated. Necessarily consider 
able variations are met with in this type of fracture according to the 
nature of the injury and the means by which it was inflicted Thus 
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if it is due to a fall on the vertex, there is often a ragged, irregular 
scalp wound, through which the depression can be seen or felt, if 
caused by the puncture of a sharp tool, such as a pickaxe, there is 
only a small external opening corresponding to the hole m the skull 
in which the point of the instrument may be found embedded A 
slicing cut with a sabre or hatchet produces a clean incision through 
the scalp, together with a linear groove in the skull perhaps somewhat 
bevelled, which may or may not penetrate its whole thickness Some- 
times detached portions of the skull are raised above their ordinary 
level, constituting an elevated fracture, it is usually associated with 
depression of surrounding parts 

In a closed depressed fracture the patient usually suffers from con 
cussion, followed almost immediately by compression the latter due 
in part to the depressed bone, but mainly to exudation of blood and 
bruising of the brain, if this is at all extensive and remains unrelieved, 
a fatal result quickly follows Where, however, the depression is 
but slight, the symptoms of compression may be absent or not marked 
and the patient recovers, perhaps to become the subject of chrome 
headache, traumatic epilepsy or insanity at a later date, induced by 
the irritation of the dura mater and of the subjacent cortex If the 
depressed fragments irritate the motor area, convulsions, spasms or 
paralysis may be thereby induced 

In an open depressed or punctured fracture the immediate effects 
are not necessarily severe, the patient perhaps not even suffering 
from concussion, though brain substance presents in the wound, the 
more limited the spot injured, the less the concussion The explana- 
tion of this fact is that the blow has expended its force in fracturing 
the cranium, and hence does little harm to the brain, in the same way 
that a watch may receive but slight damage from a fall if the glass is 
broken, whilst if the latter remains intact the works are liable to suffer 
Left to itself, such a fracture is sure to become infected, and in- 
flammation of the bone, brain, or membranes will follow 
Septic osteitis leads to necrosis of the fragments, which may be 
seen lying dead and yellow at the bottom of the wound, whilst the 
inflammation may either spread along the diploe to the surrounding 
bone, causing extensive necrosis with pyaemia, or between the bone 
and the dura mater, leading to a subcramal abscess 

When once the dura mater has been penetrated, inflammation is 
liable to spread to the meninges, and then a diffuse or localized sup 
putative meningitis accompanied or not with a localized suppuration 
of the brain, will ensue. Even if the dura mater has not been opened 
by the injury, the irritation of depressed spicules of bone and the 
presence of a purulent exudation often lead to its ulceration at a later 
date If there is a free external opening, allowing a ready exit to the dis- 
charge, and thus preventing tension, the process may be quite limited, 
and compression of the brain or diffuse septic meningitis is avoided , 
but if the fragments of bone are locked together as well as depressed, 
and the external wound is small, retention of inflammatory products 
may lead to their diffusion, and the symptoms of compression will soon 
become ev ident A hernia cerebri may also form subsequently 

54 
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Tlie Treatment of these ca cs i biscd on the belief that a patient 
runs greater nk from lent in" i <! ftlit depression unrelieved than 
b\ making even what mav pro\e to be an unnecessary exploration 
The object of the operation is to protect the dun mater if uninjured 
front the irritation of tl e sharp edges of depressed fragments to free 
the brain from tl e pressure of the depressed bone or of effused blood 
and if the dura mater is tom to remote hope!e«I\ damaged brain 



The mult ^le jo nts mat its action easj and no force is rc<pi red when us n<* 
th s instrument 


substance or protect it as far as possible from the risks of infection 
or to pros ide free drainage if infection is already present 
The indications for operation mat be epitomized thus 
(i ) In ah punctured fractures operate 
(11 ) In all open depressed fractures operate 

(m) In closed depressed fractures In adults alwats operate m 
children if gutter shaped operate if pond shaped wait for 
symptoms unless the fracture is a bad one 
"Tien an operation has once been decided on the sooner it is under 
taken the better The scalp should be shat ed and thorough!} purified 
An an-estl etic maj or maj not be giten according to the condition 



of the patient if he is comatose he requires no anesthetic if he is 
partial!} sen lble local infiltration anesthesia should be emploted 
or gas and ox.} gen chloroform is espcciall} undesirable In a closed 
depressed fracture a flap of scalp is turned down so as to at old the 
presence of a cicatrix over the lesion m the bone Ha.vu?.« cfeswd 
awa} blood-dot and exposed the fracture some loose fragments mat 
be exposed and the removal trf these maj permit of the introduction 
ot an elevator (Fig 477) if more room is required skull forceps 
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(Fig 476) must be used to enlarge the opening If there are no 
loose fragments an opening must be made with a trephine The 
centre pin is placed upon some firm undepressed bone as near the 
margin as possible (Fig 478) and a circle of bone removed An 
elevator can now be introduced the fragments prised up into position 
and the condition of the inner table investigated Care must be 
taken in removing loose fragments not to tear the dura mater by in 
judicious violence especially is thts the case when the fracture lies 
over one of the venous sinuses Sufficient bone must be taken away 
to allow the whole of the damaged area 
to be examined 

If the dura mater has been injured 
brain substance mixed with blood may 
escape as soon as the flap is raised 
When the bone has been dealt with 
any protruding portion of cerebral 
material is removed and the dura 
mater lightly stitched across the gap 

In an open depressed fracture the 
conditions vary much and the surgical 
treatment must be modified to meet 
the requirements of the case The 
general plan of treatment for penctmt 
mg gunshot wounds may be taken as a 
model All patients injured in this 
way should be X rayed prior to opera 
tion so that the surgeon may know 
exactly whether or not fragments of 
bone Ime been driven into the brain 
and some idea as to their depth may 
be reached Local infiltration anaes 
thesia by novocain and adrenalin is to 
be preferred but gas and oxygen may 
be administered after a do«e of mor 
plua or ether by Shipway s apparatus 
chloroform is contra indicated 

After shaving and purification of 

the scalp the margins of the wound 

should be excised and provision made for effective exposure of the 
bone either by turning down a flap or by enlarging the original wound 
The latter plan is that recommended bv Cushing vi to make three 
radiating incisions which shall extend out sufficiently far to allow large 
flaps to be raised thereby laying bare the bone around the lesion 
such flaps can he brought together later on with but little tension 
and securely sutured 

The ojxjning in the dura must be handled w ith the utmost considcra 
tion If torn and dirty the margins may be carefully trimmed but 
as little tiNSue as possible must be removed since protective adhesions 
ma\ thereby be broken down or cortical vessels injured 

Hie brain itsilf is gently explored and foreign bodies or fragments 
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of bone dn\cn in must be removed In this stage gentle irrigation 
with sterilized noimal salt elution at a temperature of about no F 
will be useful both to wash awaj disintegrated brain and blood 
and to assist in hremo«tasis A large w ound maj permit of the entrance 
of a finger and fragments maj be removed bj forceps but for a small 
penetrating wound a soft catheter should be passed down the track, 
and softened brain and foreign bodies or bits of bone maj be re 
moved by suction Disintegrated brain is removed bj tins means 
normal brain tissue is not affected 

Finallj it is recommended bj Cushing that the track should be 
injected with a small quantitj of the oilj solution of dichlorarmne T 
and this is also gentlj applied to the margins of the wound in the 
dura mater which is completelj dosed in suitable cases or partlj 
closed in others A drainage tube or gauze pack maj be placed 
down to the opening in the dura but not through it The scalp in 
cisions are completely closed unless drainage is emplojed the more 
complete and thorough the operation the less necessarj is drainage 
and whenever possible it should be avoided 

Haemorrhage from the cortex is sometimes troublesome and if 
the bleeding vessel cannot be secured a small fragment of muscle 
should be pressed over the bleeding point for some moments till it 
sticks and then the bleeding will have ceased 

In civilian cases where a foreign bodj has been introduced or a 
septic penetrating bod) such as the point of a pickaxe inflicted the 
wound the above described procedure will be required When 
however the lesion is not of this tjpe but inflicted bj a blunt non 
penetrating instrument such as a poker this elaborate procedure 
maj be simplified and after remov mg loose fragments of bone and 
brain the surface is washed over with hot salt solution and covered 
up with dura mater with or without drainage as seems desirable 

In all cases the patient should be confined to bed with the head 
slightly raised on a single pillow and the general rules suitable to 
head injwnes followed 

The sjTnptoms and treatment of the intracranial complications of 
head injuries are dealt with m the next chapter 



CHAPTER XXIX 

AFFECTIONS OF THE BRAIN AND ITS MEMBRANES 


Cramo-Cerebrai Topography 

It is scarcely necessary or desirable m a students manual to deal 
exhaustively with this subject The mam facts can alone be referred 
to and larger textbooks of operative surgery or surgical anatomy 
referred to for further details 

The r issure of Rolando may be found topographically by the follow 
ing method The upper extremity of the fissure corresponds to a point 
half an inch behind the 
centre of the line ex 
tending from the gla 
bella to the external 
occipital protuberance 
The direction of the 
sulcus is downwards 
and forwards at an 
angle of about 67° to 
the middle line This 
may be indicated by 
laying a half sheet of 
letter paper over the 
skull the long side 
corresponding to the 
middle line and with 
its centre over the 
upper limit of the fis 
sure the anterior h all 
is now folded over 
obliquely from this 
point leaving an angle 
of 45 0 between the 
front of the paper and 
the middle line of the 
skull and then the 
same process is again 
repreated bisecting 
the angle and leaving one of about 67°, so that the anterior limit of 
the folded paper corresponds to the line of the fissure which is about 
3i inches m length A ' Rolandometer,' consisting of two strips of 
flexible metal united at the appropriate angle, is now sold by many 
instrument-makers As a general rule this ' Rolandic line ’ crosses 
853 



Fig 4jg — Diagram showing the Important 
Fissures in the Brain and the Branches 
of the Middle Meningeal Artery 
The anterior circle is for exposure of the anterior 
branch of the artery the posterior one is for 
exposure of the lateral sinus 
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the future about its centre being in front of tl e figure above and a 
little behind it below but it is suffinenth accurate for practical 
purposes The centre of the line between the mid point and the 
external occipital protubennce marks the position of the parieto- 
occipital ‘Lsure and a line drawn from th:-. point to the external 
angular proce s of the frontal bone corresponds m it« anterior portion 
to the horizontal limb of the Svlnan fissure (Fig 479) 


Methods of Opening the Cranium 
In the old davs but one instrument was emplovcd for this purpose 
1 the trephine but our increasing knowledge of cerebral lesions and 
the «ecunt} given b\ aseptic methods have necessitated a con iderable 
elaboration in the methods of operating on the cranium 

1 ‘■imple irephimn* i> still 
employed in dealing « ith lesions 
where an extern, ive exposure 
of the brain is not required 
Tlie modem trephine (F ig 4 <! o) 
is often fitted with a solid 
metal handle to render sten 
Uzation east and the crown 
is u uall> bevelled and not 
straight so as to check the 
liability to slip inwards and 
wound the dura The scalp is 
mci-ed and turned aside bj 
raising a flip which has its 
base downwards so as to en 
sure its vitahtv Bleeding is 
abundant but is controlled bv 
special «calp force p, which 
grasp the galea and are turned 
backwards out of the wav 
The pericranium is stripped from the bone and the trephine applied 
with the centre-pin projecting \s soon as a well marked gToove 
has been made the centre-pm is withdrawn or removed and the 
instrument earned through the cranium- An increased flow of blood 
will often indicate when the diploe is reached and care must be 
taken not to injure the dura To this end the groove in the bone 
is carefull\ examined from time to time bv a flattened probe or the 
blunt end of a needle and the more so when the operation is 
undertaken in a region where the bone is known to be of irregular 
thichnea. or if a venous sinus lies beneath it The disc u» removed 
bv an elevator Considerable bleeding sometimes takes place from 
the section of the bone but can usuall} be controlled b$ crushing 
the spot with powerful forceps or bv' rubbing vn Hordev s -wax 
(carbolic aad 1 part oil 2 parts wax 7 parts) If the owning 
is not sufficiently large it maj be increased b> skull forceps The 
use of the trephine may be avoided by employing an electrically 
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driven perforator or burr, which penetrates the skull, but does not 
injure the dura mater 

2 In many cases of cerebral abscess the trephine is unnecessary, 
as the causative focus ( e g mastoid disease or frontal sinus empyema) 
is first opened up, and the cranial cavity reached by remov mg portions 



Trc 4S1 —Hudson s Brace with Cylindro Spherical and Spherical 
Burrs 

of bone with a gouge The same thing occurs in many depressed 
fractures 

3 In a decompression operation or for the removal of a cerebral 
tumour, where a considerable opening has to be made, various plans 
are adopted 

(«) Some surgeons utilize a large 2 inch trephine, but this is obvi- 
ously undesirable owing to the 
irregular thickness of the skull, 
and the difficulty which attends 
the equal deepening of the groove 
in all directions over such a large 
circumference 

(6) When it is undesirable to 
replace the bones a small tre- 
phine hole and enlargement by 
skull forceps should be adopted 

(c) Of late, however, some 
form of Wagner’s osteoplastic 
method (Fig 486) has been 
chiefly used In this a large flap 
of scalp tissues is turned down 
together with the underlying 
bone, laying bare the dura mater 
Probably' the simplest way of 
dividing the bone is to make 
four small burr openings at the corners of the flap with a 
Hudson’s brace (Tigs 481 and 482), and connect these by the use of 
a Gigli saw, 1 e a piano-wire with a screw thread turned on it, and 
with handles attached at each end, passed by means of a probe under 
the bone from one opening to another (bigs 483-485); or by the use 



Big 481 — V Starting Bit and Series 
or Burrs for trfphimng the 
Skull 
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of a de ^ ilbiss rongeur on two sides whilst the upper end is sawn 
through by a Hey s saw set on the slant so that the incision is be\ elled 
thereby presenting the bone from slipping in when replaced and the 
base is divided by a Gigli saw or broken across This procedure is 
a serious one attended by considerable shock and haemorrhage and 



Flo ^ S3 — \ Modified Gigu Guide showing Tire Method in which 
the Sat is attached to It 


therefore maj be undertaken as a preliminary measure a week or 
ten days before the lesion in the brain is attacked 

Cranioplasty — Loss of substance of the cranium arises from many 
different causes and \anes both in extent and effect Operation 
may ha\e to be undertaken for one of two reasons either to protect 



ait pi ottered by a metal guide 


the patient from the mechanical risks arising from the presence of 
the defect!* e area or to attempt to remedy the effects of intracranial 
adhesions etc in the direction of persistent headache epilepsy etc 
In the latter case it may be necessary to mdude the brain itself m 
the scope of the operation this feature is referred to elsewhere {p 913) 
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(а) Some degree of protection may be ensured by wearing a metal 
plate over the cranial defect secured in position over the scalp by 
elastic straps but this is unsightly and unworthy of modem surgery 

(б) A bone graft is used It is desirable in all these cases to detach 
the dura from the edges of the defect and for a distance of a centi 
metre or more beyond The operation consists in turning up or down 
a flap of scalp so as to expose the defect care must be taken in divid 
ing the scar tissue which may be present between the dura and the 
scalp The dura is then carefully freed from the margins of the 
opening b} a raspatory and the closeness of this connection is very 
marked as soon as the detachment is effected the dura drops back 
somewhat and the cere 
bral pulsations become 
evident 

The treatment of the 
dura and brain is men 
tioned elsewhere (p 914) 

Three chief plans of deal 
mg with the opening may 
be mentioned (a) A flap 
of pericranium and outer 
table is fashioned so as 
accurately to fit over the 
opening A couple of 
small drill holes at each 
end of the defect through 
the cranial margins and 
bone flap permits of the 
introduction of a mat 
tress suture to fix the 
flap tn stilt The scalp 
is replaced and secured 
by sutures without drain 
age (6) Instead of a 
bone graft from the 
neighbourhood one can 
be obtained quite well 
from the tibial subcutaneous surface or from the outer wall of the 
ilium including the periosteum (Figs 487 and 488) It is fixed by a 
large number of small sutures between the pericranium and the pen 
ostcum of the flap In either case it is wise to freshen up and bevel 
the margins of the cranial defect by the use of a burr Excellent 
results have often followed these proceedings a good solid skull result- 
ing and the headache and pam twing completed rehe\cd 

(c) A simpler proceeding and one requinng less technical skill, 
consists in filling up the opening with flaps cut from a costal cartilage 
The dura mater is freed from the bone as described above The 
surgeon then exposes the set enth and eighth costal cartilages through a 
suitable incision and cuts from it a strip of cartilage a little larger 
than the hole in the skull, sometimes for a large defect two or three 



Fig 486 — Osteoplastic Method of Opeving 
Cranium 

It will be noticed that the flap of skin and bone 
is larger above than below thereby facilitat 
mg division of j the base openings have been 
made at each corner by a small burr and the 
base divided the dura mater has been turned 
doivn with the bone flap 
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such Strips are required thej laij m thickness up to one-eighth 
of an inch These are slipped into the opening s 0 as to occupy the 
space between the dura and the bone and arc fixed b> overlapping 
the opening on the inner side The cartilage is believed to remain 
as such and protects the dura from re attaching itself to the skull 
Admirable results follow at any rate for a time the late cerebral 
symptoms are relieved although there is but little added cranial 
protection Celluloid plates have been u«=ed in evicth the same 
banner but the late results are often far from satisfactory and the 
plates often have to be removed. 



1 JOS 4S7 \\D -jSS — CkAMOUMn BV FIXATION OP A Bosv FLAP INClimiNG 
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The Cerehxo-Spmal Fluid 

Normal cerebro spinal fluid l slightly alkaline and as clear as 
water with a specihc gravitv of 1006 to 100S it contains traces of 
globulin (not more than oo’ 3 per cent) and of a copper reducing 
substance and perhaps a few lymphocytes It is calculated that 
from 100 to 130 c c are present in the normal adult but this amount 
is readrtv increased if there is a free exit as in rome fractures of the 
base or if the escape is blocked and the fluid is present under tension 
It is mamlv denied from the choroid plexuses of the lateral \en 
tncles but rec ives additions from similar structures in the third 
and fourth len tncles It appear to be a true secretion inasmuch as 
pigments such as bile which stain practicalh all structures in the 
bod} do not pass into it and v anous drugs such as salvarsan are also 
held back The fluid has a definite circulation within the cerebro- 
spinal space Starting from the lateral ventricle on either side it 
passes down through the Y shaped foramen of Monro into the thud 
1 entncJe and thence b} nai of the iter into the fourth Escaping 
from here through the foramina of Magendie and Luschka it collects 
in the cistema magna and thence spreads downwards along and 
around the spinal cord and forwards along the ba«e of the skull to 
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occupy the various spaces left between the various elements of the 
base of the brain Thence it passes up in the pia araclmal sheath 
over the convolutions dipping with the vessels into the sulci and 
giving sheaths along the various nerves as they emerge from the brain 
and engage the different foramina it also communicates with the 
fluid in the internal ear Finally it is absorbed into the venous 
sinuses of the skull through the arachnoid villi (Fig 489) which 
communicate in large numbers with the interior of the sinuses some 
of the spmal fluid escapes into the lymphatics of the nerve roots 
(Tig 490) It must be remembered that there are no lymphatics 
in the brain and that the extensions of the pia arachnoid along the 
cerebral vessels serve to remove 
or supply fluid to it and a verj 
efficient mechanism for tins pur 
pose it is 

The removal of cerebro spinal 
fluid has been much employed 
since Quincke originally recom 
mended it in 1891 and is of the 
greatest value both diagnostically 
and therapeutically Formerly 
lumbar puncture was the only 
method adopted but now other 
situations may be utilized for 
this purpose 

1 Ventricular Puncture is one 
for which considerable skill and 
special knowledge must he avail 
able The main cavity of the 
lateral ventricle is situated close 
to the median lme and about 
4 or 5 cm in front of the upper 
end of the Rolandic fissure 

The technique of ventnculo 
graphy consists in making two 
small incisions in the scalp about one inch on cither side of the mid line 
and about two inches above the hmbdoid suture Local anesthesia 
with 1 per cent nov ocaine is quite sufficient for this operation The 
lips of the incision are retracted and small burr holes are made 
The dura mater when exposed is carefully nicked with a small crucial 
ATA'xfov? Tficp?tiN!t is ttstnXy fsJwtfd tn a or rewmbsat 
position and it is important that the head should be securely fixed 
A ventricular needle is introduced through the burr hole and passed 
downwards forwards and inwards in such a way that the lateral 
ventricle is entered at the junction of the body with the occipital 
horn (Z ig qgr) A known quantity of cerebro-spmal fluid is with 
drawn and a smaller known quantity of air injected It is advisable 
to inject air into one side only as by so doing the potency of the 
foramen of Monro can be determined by the passage of air from one 
ventricle to the other If no fluid can be obtained from one ventricle. 
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the needle must be inserted into the \entncle on the opposite side 
As much cerebro-spmal fluid as possible is withdrawn, and is replaced 
by a somewhat smaller -volume of air, except in cases of marked 
internal hydrocephalus The average amount of air to be injected 
is between 50 and 120 c c 

When the air has been injected the wounds are closed and the patient 
is transferred to the X ray department Lateral and antero posterior 
skiagrams are taken The lateral skiagrams (Fig 49 2) may show 
deformity of the anterior or posterior horns by tumours situated in 
the frontal or occipital regions The antero- posterior skiagrams 
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(n 828) It is also employed for drainage purposes in connection 
nth basal meningitis and may be of assistance when lumbar puncture 
falls A similar procedure has heen utilized in some cases of meningitis 
arising in connection with mastoid suppuration a radical 
is undertaken and the meninges opened and it it i then possible in 
some cases to wash the meningeal cavity out from this spot with the 
assistance of a lumbar puncture and some excellent results hate 

bC 3 n Ldmtiar d Puucture is the method of withdrawal of curebro spinal 

fluid most commonly employed The t ?? h " 1< I u ‘; ‘Ly^d’Serilized 
stout antitoxin or exploring needle should be selected and sterilized 
by boiling and the skin in the region of the third and fourth lumbar 
interspaces (the spmous pro 
cess of the fourth \ ertebra is 
on a line joining the iliac 
crests) is to be carefully puri 
fled The patient sits or lies 
with the body well flexed 
The needle is then inserted in 
the fourth interspace either 
in the middle line or a third 
of an inch from it it must be 
pointed forwards with a very 
slight inclination upwards 
In most cases the needle will 
go straight into the spinal 
canal below the termination 
of the cord and the fluid will 
escape If bone is encoun 
tered it is advisable to with 
draw the needle and re insert 
it at a slightly different angle 
In cases of repeated failure 
the third interspace may be 
tried Under ordinary cir 
cumstances the fluid escapes 
quietly drop by drop but 
in cases of increased tension 
it may gush out fi f d 7 an easily be measured by a manometer 
The pressure of the “UM d l ^, d by Greenfield it is convenient 
The best manometer is that aeviscu y 

and easy to work (Fig : 49 ^ ro _ spiIia i fluid vary much in different 
The characters of the cere™; £ and the study o{ these 

conditions both as ^,5 in dl agnosis In acute meningitis due to 
is of the greatest help n * baclllus the fluid is under pressure 

organisms other than the nioe^ Manj celJ:> are prese nt 

and turbid cont *‘™”§ ™ leucocytes and the causative bacteria 

mainly pdymorphonuc e ^ In tuberculous meningitis the 

SS — 5 ° ! a,b "' nen and 



Fig 49i —Diagram showing 

tricuear System of the Brain from 
\bove 

It shows the position of the ventricular 
puncture 
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lvmphocjtes, bat tu- 
berde bacilli are rareh 
found Tlie fluid is, 
of course, under pres- 
sure and escapes from 
the needle in a brisk 
stream In fractures 
of the base of the skull 
or of the sptnal cord 
in tr Junes to the sur- 
face of the brain and 
m cere! ml hennor- 
rl age. blood u«ualh 
appears around the 
lower end of the spinal 
cord within a few hours 
of the injun , and is 
intimateH mixed with 
it For its characters 
in spinal cord turnouts 
see p S’s. in anterior 


in cerebral tumours, p Sqi in 
cerebral abscess and lateral sinus 
thrombosis the fluid is normal but 
mas be under e\cessi\ e tension 
The therapeutic \alue of this 
procedure has perliaps scarce! \ 
been <o full\ recognized is its 
Uv e in diagnosis, In mam cases 
of meningitis the coma is due 
mamh to e\ce-'i\ e cerebrospinal 
fluid and if the amount of this 
can be diminished the symptoms 
often abate The \ alue of lumbar 
puncture will therefore depend 
on whether or not it is possible 
to influence the intracranial ten 
'ion thereby and that in turn 
is dependent on the situation 
and character of the adhesions 
present The puncture must 
therefore be obviou'lj e\pen 
mental as one can net er be cer 
tain as to the adhesions but it 
is a simple proceeding and mat 
well be emploted m all cases of 


poliomyelitis, p 530 
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Fig 40’ — Lateral Skiagram showing t\ 
larged Lateral Nextricle dce to Cere 

BELLAR TcMOCR 


meningitis 11 
conditions it 
the pressure 


n the hope that some good maj follow In traumatic 
maj be useful when the lesion ,s not tenrenoJTind 
on the brain not hopelessly exaggerated. In cerebral 
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Fig 494 — \mero Posterior V entriculo 

GRAM SHOMNG DISPLACE* ENT OF TIE 

Ventricles to the R ght due to a Left 
Occipital Tun our 


tumours it must be em 
plowed with caution as 
fatal results have fol 
lowed the rcmo\ al of 
a comparatively small 
amount of fluid owing to 
undue pressure on the 
base therebv induced 
It is also possible to 
introduce drugs within 
the spinal theca after 
lumbar puncture e g 
stov am or no\ ocamc /or 
analgesic purposes (see 
Chapter XL\ III ) anti 
tetanic serum or a solu 
tion of magnesium sul 
phate in tetanus or 
sodium bromide in dc 
lirium tremens Attempts 
have also been made to 
influence by this route 
para syphilitic nervous 
affections where the cere 
bro spinal fluid remains 
positive to the Wasser 
mann reaction in spite 
of general medication 
thus salv arsamzed serum 
or autogenous blood 



Fig 495 — Diagram sho ving Needle 
in Cisterna Magna 


serum after the use of salvarsan or 
a solution of corrosive sublimate 
has been injected after punctur 
mg the meninges but no great sue 
cess has followed this procedure 

General Conditions of the Brain 
after Head Injuries 
Concussion of the Brain or 

stun mnff 3 rivjAcaJ naadition 
characterized by a more or less 
complete suspension of its func 
tions as a result of injury to the 
head which leads to some com 
motion of the cerebral substance 
and may or may not be asso 
ciated with hasmorrhage It 
vanes with the seventy of the 
cause from a slight momentary 
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tu the patient is at once put to bed vv itli the head Ion If conscious 
he may be given a drink of hot tea but needless stimulation must be 
avoided for fear of exciting haemorrhage an enema of hot coffee 
ma3 be administered or if tn extraits brand} or a hypodermic 
injection of strychnine \ good purge such as 5 grains of calomel 
or a drop or two of croton oil on sugar should be administered after 
reaction in the milder cases but while still unconscious in the graver 
forms It is most unportant that the patient be kept quiet!} in bed 
lor at least ten days or a fortnight after a moderately bad concussion 
and free from all sources of worry and irritation eien though he feels 
quite well The diet must be restricted and the bowels kept open 
Make haste slowly is here a golden rule 
When the unconsciousness is prolonged, and no signs of fracture 
of the cranium exist lumbar puncture should be employed and 
ma} be most beneficial Dehydration has become a len useful form 
of treatment in the last decade mtraienous hypertonic saline solution 
is used m varying strengths up to 25 per cent or 50 c.c of 50 per 
cent glucose Should these forms of treatment fail the head should 
be shared and an icebag applied the bowels are opened regularl}, 
and the state of the bladder attended to the room must be kept dark 
and quiet the attendants m a k i n g as little noise as possible in walking 
and talking etc. sufficient nourishment must be gnen either by a 
spoon if the patient can thus take it or b} nutrient enemata or a 
nasal tube 

Cerebral Irritation. — Bj cerebral irritation is meant a clinical con 
dition which sometimes follows concussion characterized by great 
irritability of both mind and bod} It usually results from blows 
or falls on the temple forehead or occiput and is probablj due to 
a superficial laceration of the brain possibly in the frontal region and 
to the hyperamia caused bj its subsequent repair 

The Symptoms are very characteristic and u snail} manifest them 
selves two or three days after the injar} , though sometimes earlier 
The patient lies on his side in a condition of general flexion the back 
arched the legs drawn up to his abdomen with the knees bent and 
the hands and arms drawn in He is restless and may toss about, 
but never extends himself full} or lies supme. The eyes are close!} 
shut and he resists all attempts to ojien them the pupils are contracted 
the temperature is usuallj a little raised but the surface of the body 
and head are both cool the pulse is quiet but weak the sphincters 
are usuallj in a normal condition and the excreta are often passed 
in the bed but the bladder may occasionally need to be emptied by 
catheter In some mild instances the patient may get up to empty 
his bladder and then return to bed He is by no means unconscious 
but takes no heed of what is passing around and is intensely and 
morbidly irritable Mien disturbed he will gnash his teeth, frown 
swear and resent the intrusion in. the most expressive manner At 
the end of a few days or perhaps after a week or two a marked altera 
tion m the condition of the patient usually shows itself He is less 
notable begins to stretch himself out, and with this is conjoined an 
irnprov ement in both pulse and temperature Sometimes be becomes 
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childish, and needs to be taught the names of persons and things, 
at other times he is garrulous, perhaps giving a fresh story of his 
accident every day, but generally there is an absolute lapse of memory 
in this direction Usually the brain recovers in time, but serious 
after-effects m the direction of chronic meningitis or mental aberration 
are likely to ensue 

Treatment — The patient is kept quiet and free from noise and 
excitement, his diet must be light and nourishing The head should 
not be too low, and an iccbag may be used if the patient will permit 
it The bowels are kept well open, and this is best done by saline 
purges on account of their dehydrating action which helps to reduce 
the oedema of the brain sedatives such as bromide may be useful 
Intravenous hypertonic saline should be tried When the irritable 
stage js prolonged subtemporal decompression should be performed 
This frequently affords relief to the (edematous brain, with restoration 
of the normal circulation 

Compression 0! the Brain —Compression is the term given to a 
clinical condition due to some abnormal and excessive intracranial 
pressure which disturbs the functions of the brain In the earlier 
stages the blood in the veins and venous sinuses, with the cerebro- 
spinal fluid, are forced out of the cranial cavity, and a position of 
equilibrium may be reached but as the pressure increases, venous 
stasis first develops causing cyanosis of the brain with its accompany- 
ing irritative symptoms, and later anemia ensues with its paralytic 
symptoms 

When of traumatic origin, it may arise from the following causes 
(a) Depressed bone or the presence of a foreign body in which case 
the symptoms of concussion merge directly into those of compression, 
and usually without any interval of consciousness It is probable 
however, that in these cases the symptoms are due more to the 
associated hemorrhage than to the actual cranial lesion (b) Extra- 
vasation of blood within the cranium, either outside the membranes, 
or on the surface of the brain, or within its substance If the bleeding 
is extradural, there will probably be a short interval of consciousness 
between the concussion and the compression , if the bleeding is cerebral, 
the symptoms of compression may manifest themselves at once without 
any interval being noticed (c) It may be due to an acute spreading 
oedema, the explanation of which is subsequently given (if) It may 
arise from the pressure of inflammatory exudation or pus in which 
case the symptoms are preceded by those of inflammation, and at 
the earliest will not manifest themselves before the third day, but they 
may be deferred for a week or two 

Compression also arises as a result of idiopathic haemorrhage, 
tumours gummata, or abscesses, eg of middle ear origin 

The Symptoms of compression are essentially those of coma When 
the condition is well established, the patient lies on his back absolutely 
unconscious, and cannot be roused either by shouting or shaking 
His breathing is slow, laboured, and stertorous, the bps and cheeks 
being puffed in and out The stertor arises from paralysis of the 
soft palate and the puffing of the cheeks from paralyse of the facial 
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muscles In the later stager, the respirations become 
tale on the Chejme <ttol.es type Gns Juallj breathing becomes more 
shallow and difficult and death finally an-es from cessation of the 
respiratory act The pulse i* full and slaw at fu-«t from 'Station 
of the vago* and \asomotor centre* but later on becomes rapid and 
1 rre<nilar owing to increased pressure upon and exhaustion of these 
medullary centres The surface of the bod) mav either be cool hot 
or perspiring the temperature similarly vanes often bemg low m the 
early stages and higher at a later date Not ^infrequently the fatal 
end is associated with marked hyperpjTevia In some cases where 
the compressing force is unilateral there iraj be some difference ol 
temperature on the two sides of the body The pupils var\ according 
to the degree ol compression and the situation of the compressing 
agent If the cerebral pressure is equalh diffused both pupils first 
contract and then gradually dilate and become reactionists but if 
one hemisphere is affected more than the other the pupil on that 
side passes rapidly through these changes whilst on the opposite 
side they are not dev eloped untd later Thus it is a common thing 
to find the pupils unequal in sue and reacting differently to light 
The whole body in the later stages is in a condition of motor paralysis 
but at an earlier period of the case there may be some difference 
on the two sides if the lesion is unilateral thus if the left side of 
the brain is primarily affected a right-sided hemiplegia is likely 
to be present at a time when the muscle* on the left side can still 
respond to cerebral stimuli A localized compression imohing the 
motor area may lead to convulsions in the corresponding group of 
muscles The voluntary control over the bladder is- lost and hence 
retention ensues the «phmcter am is often relaxed and faces pass 
involuntarily although marked constipation is usualh present 

The symptoms m some cases are ushered in by *ev ere pam or head 
ache which is partly due to pressure upon and tearing of the dura 
mater and partlv to the altered vascular conditions of the bram 
the brain substance itself is not sensitive and hence the pam is not 
directly referable to an\ lesion of or pressure upon it Naturally 
the clinical picture is modified according to the cause of the com 
prcssion even as the course of the care vanes widely according to 
whether or not the compressing agent can be remov ed by the surgeon 
or absorbed by natural processes 

The Diagnosis of coma from compression when a complete history 
of the ca*e can be obtained i* often easy and, indeed the whole 
clinical aspect may be so typical that no question as to the cause of 
unconsciousness can be raised But when a person is found in the 
streets unconscious and no history either of the patient or of an 
accident is obtainable and no senous lesion of the skull is present 
the diagnosis is often extremely obscure since coma may be due 
to many other causes eg (a) Cerebral lesions such as apoplexy 
whether the remit of haanorrhage embolus or thrombosis or it may 
be the consequence of a preceding epileptic fit or due to a rapidly 
spreading redema in cases of cerebral tumour or abscess (6) \ artous 
toxic agents may induce coma they may be introduced into the 
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system from without, as m the case of alcohol, opium, or other nar- 
cotics, or may be developed within the body as in uraemia or diabetic 
coma (c) Heatstroke or exposure to cold may also lead to un- 
consciousness In the latter case there can be but little doubt as to 
the cause, since the patient is cold, pale, and m a state of severe 
prostration, in the former the diagnosis may for a time be doubtful. 
( d ) Lastly, it must not be forgotten that two or more of these conditions 
may co-exist Thus a drunken man may fall and break his skull, 
and then the smell of liquor in his breath may lead to an erroneous 
diagnosis 

It is therefore evident that a very thorough examination is required 
before any conclusion can be arrived at as to the cause of the coma, 
and it is often impossible to make an immediate diagnosis In such 
cases the patient should be carefully tended and watched, and not shut 
up m a police-cell without attendance 

The following points should always be observed in the examination 
(l) A rapid note should be made as to the surroundings of the patient 
— whether there is blood or vomit near him, how the body is lying, 
and the nature of the ground (2) The depth of the coma should 
be tested, and, if possible, the man should be roused, and asked to 
give an account of himself {3) A most thorough and complete in- 
vestigation should be made as to his condition The skull is first 
examined, to settle if possible whether a fracture is present, the 
surface temperature is noted, as also the character of the pulse and 
respirations The tongue should be looked at, as it is often bitten 
in an epileptic fit The smell of alcohol in the breath is not sufficient 
warrant in itself to diagnose merely drunkenness, as the alcohol may 
have been given after the accident The condition of the pupils may 
throw some light on the case m opium poisoning they are small and 
equal, a condition also seen m haemorrhage into the pons, m alcoholism 
they are often dilated and fixed, but vary considerably. The amount 
of power and the state of the reflexes are then observ ed, any inequality 
probably indicating a unilateral lesion m the brain The urine must 
be drawn off, and examined for albumen and sugar (4) In dubious 
cases, and especially where there is any suspicion of drunkenness 
or poison, the stomach should be washed out (5) Finally, if the 
cause is still uncertain, the patient should be put to bed and carefully 
watched 

The Treatment of compression must be, where possible, directed 
to removing the cause When it is due to depressed bone or a foreign 
body, immediate operation is required, collections of pus should be 
opened, and blood -clots removed Failing such measures, and if 
lumbar puncture gives no relief, the treatment of the condition resolves 
itself into keeping the patient quiet, with the head low and cool, the 
room dark and noiseless, the bowels open (using croton oil on sugar, 
or enema ta, for this purpose), and the bladder empty. The patient 
may be fed by rectum, and if the breathing or pulse is very laboured, 
ana cyanosis begins to show itself, venesection may be advisable 
Considerable interference with the respiration arises from falling back 
of the tongue, as often occurs in profound anesthesia during operation. 
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and li dne to tins cau^e the head may be rolled oxer to one side or 

the tongue pulled forwards , 

Laceration o! the Brass. — Injuries to the brain and its membranes 
are frequent complications of head injuries and all the most venous 
results of these accidents anrf from this source They are produced 
m mam different ways and cause varied symptoms but the most 
important distinction to draw is between tho-e wounds which com 
m um cate with the exterior and tho<e which do not 

I Non penefrafmg Wonnds of the Eraon result from blows and 
falls winch may or may not produce «imple fissured or depre&ed 
fractures of the skull but rot unfrequently the mo*t «enous cerebral 
symptom* foUow injuries in which the bones do not participate In 
depressed fractures the brain i» usually mo«t contused or tom lmmedi 
ately below the injured spot but in cases where tl ere is no depression 
the greatest mischief is frequentlv found at a point exactly opposite 
to that struck (point of cot recoup) whil t the local bruise mat be 
much slighter Thus in the case of one of our students who in an 
epilepti' - fit fell striking the left occipital region on a stone pat ement 
we found post-mortem a fisrured fracture at the spot struck and a 
bruise on the left occipital cont olution whilst the anterior portion 
of the nght frontal lobs was, severely contused and indeed disinte- 
grated The explanation of this fact that the force of the injury 
is transmitted to the brain «ubstance la a ware which concentrates 
its violence against the opposite side of the skull- In eery sharp 
sudden localized blows a» from a spent bullet local bruising of the 
subjacent brain may be alone produced. 

Pathological Anatomy — The immediate effects of such an injury 
vary considerably There may be a mere bruise evidented by a few 
points ol extravasation on the surface or m the grey matter or the 
more superficial parts of the brain may be totally disintegrated and 
mixed with dots or if laceration has occurred dots may be found 
adhering to the injured spot or extending from it widely into the 
subarachnoid space or eten under rare circumstances into the 
lateral \ entride The later effects m cases where the wound does 
not communicate with the ex ten or are mainly those of inflamm ation 
or degeneration Soon after the accident considerable exudation 
follows causing the eechymosed brain substance to swell and become 
ctdematous this may speedily subside but in the more «enous cases 
a spreading adema may be caused owing to the pressure of the swollen 
tissues upon the superficial \eins in the pia mater the circulation in 
these is hindered and increased exudation follows leading to general 
cerebral pressure and even death a consequence hastened by the 
excess of cefebro-spinal fluid usually induced by the process Under 
such circumstances th e greater pan of the brain is cedematotn, and 
glistening the injured area being yellowish red in colour with evident 
points ot extravasation scattered through it Still later degeneration 
ol the brain substance may follow owing to the disturbance of its 
circulation and is indicated by the presence of a pulpy yellowish mass 
fa* ^ wa $b«i away by a stream of water and containing 

fat globules and granular cells with d-bns of nerve fibres [yellou; 
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softening) If the area involved is small and unimportant, the patient 
may recover, the softened tissue being absorbed and replaced by a 
scar, if large or implicating important centres death or paralysis 
must ensue In cases of laceration of the brain which recover, a 
tough depressed cicatrix is formed, usually adherent to the mem- 
branes and containing hajmatoidin crystals, whilst extravasated 
blood may be organized into a dirty brownish lamina, adherent to 
the pia mater, or into an arachnoid cyst 

Clinical History. — The symptoms necessarily differ with the severity 
and locality of the lesion 

Whenever concussion occurs after a head injury, and the patient 
recovers slowly from it, the surgeon will rightly suspect contusion 
or laceration of the brain In the slighter cases recovery is often 
inaugurated bv an attach of vomiting and this is followed by a rise 
of temperature to about ioo° F for a few days, whdst the patient 
complains of fixed pain and headache which under suitable treatment 
may entirely disappear Some impairment of sense or of function, 
however may persist 

More serious lesions give nse to various symptoms resulting from 
haemorrhagic effusion and these develop either at once or within 
twenty four or forty eight hours of the injury Thus if the phenomena 
of compression supervene at once without any interval of conscious 
ness a diagnosis of depressed bone or a serious haemorrhage into the 
cerebral substance may be safely made If, on the other hand the 
patient rallies for a time before becoming comatose an extradural 
haemorrhage from the meningeal vessels or venous sinuses may be 
suspected Moreover the possibility of a rapidly spreading cedema 
ought not to be forgotten 

Haemorrhage into the cortex is characterized by irritative or paralytic 
phenomena which vary with the cortical area involved The degree 
of unconsciousness depends on the amount of the hemorrhagic 
effusion 

In the Upper and Middle Frontal Convolutions neither motor nor 
sensory symptoms are noted but cerebral irritation and subsequent 
weak mindedness are likely to follow especially if the left side is 
involved lesions to the right frontal lobe do but little harm to a 
right handed individual Apparently the intellectual faculties as 
well as speech are limited to one side of the brain 

Wounds of the Third Left Frontal Convolution lead to motor aphasia, 
3 e the inability to produce or articulate words, m nght-handed 
individuals in left handed people wounds of the right side have a 
similar result Injury to the opposite convolution has no effect 
If only one side is damaged the other can sometimes be educated so 
as to take on its function 

Haemorrhage into the Motor Area results in localized convulsions 
or paralysis according to the degree of mischief If the bleeding is 
progressive a regular extension of the convulsions may be witnessed 
the movements commencing perhaps, in some region which is at 
the same time incapable of voluntary movement and spreading to 
other parts of the body Thus, if bleeding is occurring into the 
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cortical centres for the face on the left side of the brain paralysis of 
the right side of the face may be present and it is here that the con 
vuLions will start spread ng regularly to the right side of the neck 
arm and leg and then m\ oh ing tl e left leg arm and side of the head 
in order finally becoming general as in an epileptic fit After each 
convulsion the paralysis is found to hat e spread 
It is sometimes very difficult to diagnose between a true cortical 
hsemoiThage and one which extends diffusely over the cortex in the 
subarachnoid space from tl e rupture of a vein in the pia mater In 



Fig 4Q7 Diagram represent™ the Fdnctio s of the Cerebral Cortex 
The out! ne of the \entncular system is shown in its relat on to the skull 

W J 10 * the s >™P toms develop earlier the paralysis is 
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hemiopta, but no persistent loss of vision unless the angular gyrus 
is also destroyed Lesions of the latter region are always associated 
with permanent disturbances of vision {Fig 497) 

The Upper Temporo-sphenotdal Lobe contains the cortical auditory 
centre, and lesions in this region cause deafness The sense of smell 
is located in the anterior portion of the lower temp oro sphenoidal 
lobe which constitutes the uncinate process 
Injury to the Corona Radiata leads to paralysis of the regions repre 
sented by the overlying cortex, but without convulsions or other 
irritative phenomena If the corpus striatum or internal capsule is 
tom or involved in a haemorrhage, coma rapidly supervenes, accom 
pamed by hemiplegia and perhaps hemianesthesia Occasionally the 
effused blood bursts tnto the lateral ventricle, and causes a rapid rise 
of temperature, increasing until the patient’s death, together with 
a very rapid weak pulse and increased respiratory rate (40 to 60 per 
minute) 

Wounds of the Cerebellum cause giddiness, vertigo, ataxy and 
nystagmus the patient reeling about in characteristic cases, as if 
drunk, and if the lesion is unilateral falls to the side of the injury 
A wound of the Crus Cerebri occasions more or less complete hemi 
plegia of the opposite side of the body, associated with some amount 
of hemianesthesia, and total paralysis of the 3rd (oculo-motor) nerve 
on the side of the injury 

Laceration or contusion of the Pons Varolu, if not immediately 
fatal may lead to paralysis of the opposite side of the body, together 
with paralysis of the 5th, 6th, 7th, or 9th nerves, on the same side 
as the lesion constituting the so called ‘ crossed patalysis ’ Marked 
contraction of the pupils (myosis) may also be present 

Wounds of the Medulla are usually fatal If, however, the patient 
should escape, he is liable to suffer from disturbed functions of the 
circulatory and respiratory centres , with perhaps Cheyne-Stokes 
respiration and glycosuiia 

Pyramidal Signs — Motor impulses are conducted from the cortical 
motor areas to the muscles chiefly by the pyramidal tract From 
the motor cells in the cortex the fibres converge through the corona 
radiata into the internal capsule thence after passing through the 
pons and medulla cross to the other side of the body and terminate 
in the anterior hom cells Lesions of the cerebral portion of this 
tract produce a certain degree of hemiplegia, varying from slight 
paresis to complete paralysis At the commencement there is usually 
fiaccuiity of the affected side, which in a Meek or ten days is succeeded 
by hypertomcity with a tendency to flexion of the upper limb and to 
extension of the lower Clawing of the hand, which gives the sensa- 
tion of elastic resistance, becomes progressive from the onset of the 
hypertomcity The platysma may be observed to contract more 
energetically on the sound than on the paralyzed side, and the tongue 
deviates slightly to the side of the paralysis The deep reflexes are 
usually more active on the paralyzed side The alterations in the 
cutaneous reflexes are particularly significant The plantar reflex 
gives an extensor response (Btbinski sign), and the abdominal reflexes 
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on the paralyzed side may be either diminished or absent Other 
signs of less importance maj be found in textbooks dealing with the 
subject 

The later results of a cerebral laceration vary much The patient 
may recover perfectly after a more or less prolonged period of un 
consciousness but not 11 n frequently some loss of power persists which 
will senouslv impair the patient s subsequent usefulness 

The febnle phenomena already mentioned as characteristic of the 
first few day s of com alescence after an attack of concussion may pass 
into a condition of subacute or chronic localized inflammation of the 
injured area as indicated by pain and headache In such cases the 
inflammatory effusion may be so abundant as to determine the onset 
of unconsciousness in four or fhe days Occasionally an abscess 
forms deeply m the white substance and this will be indicated by the 
usual phenomena of such a condition coming on ten or fourteen days 
after the injury 

The formation of cicatrices between the brain and membranes may 
determine the development of traumatic epilepsy or insanity at a 
later period (p 913) 

The Treatment of these cases is always an exceedingly anxious 
matter for the surgeon In the majority of instances it is merely 
symptomatic following the usual course adopted in concussion com 
pression cerebral lmtation etc as indicate elsewhere Depressed 
bone if present will of course be dealt with by operation Early 
convulsions and paraly sis are carefully watched to see if any indica 
tion as to the site of the bleeding can be obtained since it is possible 
that trephining over the injured sjxit and removing blood-clots or 
securing bleeding points might be advisable but_the cluneal -records 
of such treatment are not very encouraging Late convulsions and 
paralysis due to inflammation are best treated by shaving the head 
and applying an ice-cap and by lumbar puncture If the pulse is full 
and hard and the patient otherwise young and healthy general 
venesection may be adopted the bowels must be moved by a smart 
purgative such as croton oil whilst bromide m full doses may be 
administered If the convulsions continue in spite of such treatment 
and become more severe and extens \ e the patient will almost certainly 
die of coma trephining ov er the injured area is then distinctly indicated 
the surgeon hopmg to find and remove some clot or at any rate 
to relieve tension by decompression care being taken in all cases 
where the intracranial pressure is high to reduce this before opening 
the dura mater by tapping the v entnde 
In quite a number of these cases a subtemporal decompression is 
indicated The patient has recovered from his concussion but 
remains m an im table semi-conscious condition noisy and restless 
at times and at other tunes more or less comatose his mental condition 
is bad and the bodily functions irregular Lumbar puncture is 
sometimes useful but the patient is so restless that it is dangerous 
to do it apart from a general anaesthetic and repeated administrations 
are undesirable When no localizing symptoms are present (and this 
is often the ca«c) the skull may be advantageously opened beneath 
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the temporal muscle, which is turned down for the purpose, a free 
removal of bone follows, extending anfero-posterioriy rather than 
transversely, and the dura mater is opened In this type of case 
the brain pulsations cannot usually be felt before incising the dura , 
a free flow of cerebro spinal fluid follows the incision in most cases, 
and the brain pulsations are then at once re established The dura 
is turned bach in flaps and stitched aside, and the temporal muscle 
laid down again in place and fixed by sutures The skin incision is 
closed without drainage The effect of this procedure is to provide 
a permanent relief of tension to the intracranial space in a compara 
lively safe position In some cases of this type definite fulness in the 
temporal fossa is noticed for a time The patient m favourable cases 
loses his headache, and becomes quiet and rational in a short time 
In one instance the patient expressed himself as more capable of mental 
concentration after this operation than he ever had been before his 
accident (air crash) 

It may, however, be desirable in supposed cases of cerebral oedema 
to employ the intravenous injection of a hypertonic saline solution 
prior to operation The cerebral tissue is one of the most sponge like 
structures m the body, readily absorbing and quickly giving up fluid 
to the pia arachnal prolongations which accompany the vessels in 
their distribution The call to dilute the hypertonic solution injected 
into the blood stream will first be answered by the loose fluid contained 
in the cerebral substance, and may remedy the coma induced thereby 

II Penetrating Wounds of the Bram result from blows or falls, as 
in compound depressed fractures, or from the entrance of foreign 
bodies, such as bullets, shrapnel or shell fragments, or from stabs or 
punctures, which most commonly occur in the weaker parts of the 
cranium, e g the temple or upper wall of the orbit , or from sabre-cuts 
or axe wounds in which an oblique or almost valvular incision is 
made through the scalp and cranium, laying bare and wounding the 
brain and its membranes 

In some cases where the skull has sustained a considerable degree 
of injury, and a large opening results, the general disturbance is 
often slight, compared with the extent of the local injury, so that, 
although bram substance may protrude from the wound, there is 
sometimes but little concussion The chief dangers arise when the 
opening is but small Any of the conditions due to haemorrhage 
detailed below may follow, but they may be slight if the blood can 
escape from the wound The inflammatory phenomena due to i«- 
fecfton of the wound may be localized or diffuse In the latter 
instance general meningo encephalitis manifests itself in the course 
of two or three days, and is rapidly fatal, m the former case adhesions 
prevent the extension of the trouble beyond the neighbourhood of 
the wound Hernia cerebn is very likely to follow, and possibly 
a deep cerebral abscess may complicate matters at a later date In 
cases that hav e been successfully rendered aseptic, the course is similar 
to that run by a non penetrating wound, except that, if anything, 
the immediate prognosis is better, since the opening in the skull 
diminishes the likelihood of compression from simple or spreading 
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ffidema Where the legion has involved the motor area permanent 
monoplegia may persist and later symptom* are always liable to an<e 
owing to the formation of cortical adhesions 

Treatment —In all cases of punctured or compound depressed 
fracture a thorough exploration of the wound should be made and 
all depressed or injured bone removed Foreign bodies should be 
taken away if found dose to the wound and often the mere removal 
of a superficial blood-clot from the mouth of the track wall permit 
the brain to vomit out deeper clots and even fragments of bone 
or small foreign bodies The method of sucking up broken down 
and disintegrated brain tissue by a catheter and ball synnge has 
already been alluded to {p 852) Bullets or large shell fragments 
or foreign bodies ought to be removed if within 2 inches of the surface 
{P ^argent) but if deeper thej should be left alone unless there is 
a definite and easily followed track leading to them Protruding 
brain tissue is washed with hot normal saline solution and left in si lu 
Bleeding points m the brain are controlled by pressure over small 
flaps of muscle or fascia but the application of a swab wrung out of 
hot saline solution should be first tried The dura mater should if 
possible be drawn together by one or two suture* and the scalp- 
wourd is do-ed if possible completely so a* to avoid the u*e of drainage 
on account of the n*k of infection entering through the drain opening 
if employed the gauze or tube should be removed when all is going 
well in about two days tune If the temperature rises as a remit 
of infection the wound must be reopened and even effort made to 
relieve tension and thus localize the mischief Lumbar puncture 
should be frequently undertaken and the fluid examined for organism* 
an autogenous vaccine has been found useful m some cases Should 
diffu ion occur as indicated by an increasing seventy of the symptoms 
the patient must be treated in accordance with the general pnnciples 
laid down for dealing with acute meningitis 

It is imperative that from the earliest possible moment the patient 
should be placed under the influence of bromides in order to quiet 
him and protect him from the risks of epilepsv 

In this description of lacerations of the brain the fact that symptoms 
may arise from inflammatory conditions affecting the bones (p S39) 
has been purposely omitted In actual practice the course of ev ents 
is often considerably modified by such complications 
Later Management of Head Cases — All injuries involving the skull 
and associated with cerebral symptom must be regarded as of a 
serious nature and the patients before being discharged from medical 
supervision should be warned as to the course of life that is desirable 
and the restriction* that «hould be observed these naturally are more 
urgent in the more serious case*. Thus after a penetrating lesion of 
the brain such as occurs in gunshot wounds and m partic ular if 
there is a marked cranial defect or if the patient has recovered from 
a hernia cerebri he should be advised to live as quiet and regular a 
life as possible the country 13 to be preferred so as to avoid the huny 
and bustle of town life alcohol is absolutely forbidden sexual excite- 
ment must be avoided the diet should be simple and unstimulating 
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the bowels must be kept regularly open Ltght work may potaps 
be undertaken winch does not invoice hanging the head downwards 
or overstrain mental or phj steal Fatigue and exhaustion are to be 
avoided and the patient must indulge m plenty of sleep Hot and 
badly ventilated rooms are undesirable and places of public recreation 
are best avoided Cinema shows are extremely bad, the vibratory 
movements of the pictures disturbing the patient s sense of eqm 
librium The head should be well protected in hotweather and there 
intents should not be sent abroad to hot climates In fact the 
oatient after a bad head injury must de\ elop a vegetable type of 
Fife for a while and nothing can be much better than light work on a 
farm lor a year or two Gradually as the brain recovers tone, the 

° T In ^ smtf * he f w . a " t ? f ,l ’ 

many S patients vvho hav'^sustamed penetrating^vvounds ^of^he ^bram 

pression'^begnf^to^mq^ence after^a while ^■mptmns,^ partly^ due 
^ t^^'^^^^ j.^^ntrare^elr^trentioii "^on ^readmg or games, 

, b ii rs » simts 

^ 1 §’t° m f the “ocaTle'Jion ‘'oe'SmnalhexacSbauons oc^Tthe 
patent ,s exposed to eild and fatigue he may even become unconscious 

and dm 11,, Eoun d to be tense, and no cerebral 

The head wound is the skull K closed by a firm 

pulsations can be felt h P mar | ins of thc cranial defect it may 

Sen tigh ““ 

of them " lll l ™FJ‘ ,ve j ' i [o L of cranioplasty is almost always 

cranial attac I h [ m “' t ' ra ? lon has been undertaken at the time of the 
injury 3 ^ number of these cases are greatly improved by subtemporal 
decompression 

Injuries to the Intercramal Blood-vessels. 

«r - j o thP Venous Sinuses are by no means uncommon, being 

r wounds of tteVenou ^ by some sharp mstrumeut 

tom across in A one The su penor longitudinal petrosal, lateral, 
or by spicule es are those mos t frequently involved, especially 

a u d fi Ca + ? htrause it is more intimately connected with the bones than 
the first- because t ^frequently a depressed fragment of bone 
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is dmen into a suras and no bleeding occurs until the fragment i< 
displaced with a view to elevating it when a serious gush of dark 
venous blood will follow When there is no external wound and the 
outer wall of the sinus has been torn the hemorrhage maj strip up 
the dura mater and compress the brain producing effects resembling 
tho»e due to a wound of a meningeal arterj but generalh the bleeding 
is not great since comparatn el} little pressure suffices to arrest it 
b> determmm" thrombosis If however the inner wall of the sintis 
is tom across the blood finds its waj between the meninges and gives 
rise to the symptoms of diffuse mtramemngeal hemorrhage When 
an external wound exists there is the usual evidence of v enous bleed 
ing but it is readdj checked and rarelj fatal Infective thrombosis 
and p} semia are the chief dangers but entrance of air has also led to 
a fatal issue m a few cases. Treatment, when practicable consists in 
plugging the sinus with aseptic gauze and applying an antiseptic 
compress possibl} removing fragments of bone m order to expose it 
Where the outer wall alone nas been tom it ma} be possible to suture 
it without interfering with its contmuit} but failing this a flap of 
fascia should be cut and applied to its outer surface m a minute 
or two gentle pressure has caused it to adhere like a postage-stamp 
and the bleeding ceases For symptoms and treatment of infective 
thrombosis see p SS6 

2 Wounds of the Middle Meningeal Artery— This vessel enters the 
skull at the foramen sp nosum and subsequent!} divides into two 
branches which ramif} between the skull and the dura mater The 
anterior tfranch is most frequentlv tom as it crosses the antero- 
inferior angle of the parietal bone as the result of an} type of fracture 
in that localit} The arterv is however sometimes ruptured b} 
a blow on the side of the head sufficient!} severe to detach the dura 
mater but without causing an} injurv to the bone this membrane 
alwa} s carries the v essel with it and if it emerges from a bon\ canal 
just at that spot as so often happens the arter} is tom across b} the 
projecting inner lip of the canal Whether or not the dura is pnmanlv 
detached the blood soon collects between if and the bone pressing 
the brain inwards and burrowing down towards the base of the skull 
(Fig 49S) This is due mainlv to the force-pump-like action of the 
artenal pressure for when fluid is driven into a closed cavit} the 
power of the jet is multiplied b} the area oecup ed The clot rarelv 
measures more than 4 inches in diameter The posterior division 
is onl} wounded in about 5 to 10 per cent of the cases 
The Symptoms are nnfortunatel} often obscured b} some co- 
existent cerebral lesion or complication but in a typ cal case three 
stages should be present it (a) A pnmat} concussion as the result 
of the blow (6) a temporal} return to consciousness the so-called 

lucid interval and (e) cerebral compression causing a gradual 
supervention of coma within twent} four hours and that u snail} 
without an} considerable rise of temperature though it ma} be assod 
ated with severe pain in the head and vomiting The interval of 
consciousness vanes widel} bat it is not often longer than an hour or 
two whilst in man} cases it is scarcelv recognizable On the other 



AFFECTIONS OF THE BRAIN AND ITS MEMBRANES 8 7 g 

hand cases are known where symptoms were delayed for days or 
even weeks after an injury As accessory signs the following may be 
mentioned (i) Since the blood clot is situated close to the motor area 
of the cortex and especially over the centres of the head and arm 
twitching of these parts followed perhaps by flaccidity and paratysis 
may be a well marked feature and usually supervenes before the 
onset of coma {2) When the clot extends to the base of the skull 
it presses on the cavernous sinus and may induce passive congestion 
of the eyeball paresis of some of the ocular muscles and proptosis 
(3) The pupils may often give valuable information That on the 
injured side will be contracted at first owing to the irritation of the 
third nerve as the pressure nses the third nerve becomes paralyzed 
and dilatation of the pupil 
take® place owing to the 
unrestrained action of the 
cervical sympathetic If 
the pressure is maintained 
its effect is transmitted 
across the mid line with 
the result that the third 
nerve is irritated and con 
traction of the opposite 
pupil ensues This in turn 
will be followed by dilata 
tion of the pupil as the 
third nerve becomes para 
lyzed If operation is not 
performed to relieve the 
condition death ensues 
both pupils being dilated 
and fixed owing to the fact 
that both the third nerves 
are paralyzed The Prog- 
nosis is extremely unfavour 
able 

The Diagnosis of extra 
dural as distinct from mtra 
dural haemorrhage is by no means simple The latter is usually more 
rapid in its onset and if involving the motor area may be associated 
with definite cortical phenomena it is likely to be associated with 
blood staining of the cerebro spinal fluid unfortunately the two 
conditions not unfrequently co exist 

The Treatment consists in opening the skull in order to remove the 
blood-clot and secure the artery if still bleeding The spot selected 
for dealing with the anterior division of the artery is inches behind 
the external angular process of the frontal bone and ij inches above 
the zygoma The scalp is shaved and thoroughly purified and a 
vertical incision is made which includes everything as far as the 
pericranium (Fig 499) A crucial incision is then made over the 
selected spot and the pericranium reflected sufficiently to allow 



Fig 498 — Meningeal Haemorrhage (From 
Specimen in College of Surgeons 
Museum I 
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a i inch trephine to be applied (Fig 500) On removing the disc of 
bone a mass of blood-clot presents, which should be broken up with 
the finger and washed or scraped away If the artery’ is seen bleeding 
on the dura mater, it m3} be possible to pick it up, and tie or twist 
it, or a fine curved needle threaded with catgut may be passed under 
it and thus a ligature applied If, howe'er, the blood comes from 
a canal in the bone, the outer table must be clipped away sufficientl} 
to enable the canal to be seen and plugged b} a small piece of aseptic 
wax, sponge, or gau2e, which may be left without danger The in- 
cision is then closed, drainage is not usually necessary and should 
be a\oided owing to the nsk of infection 
Should the meningeal \ essels be intact the opposite side should be 
explored When there is bleeding under the dura, there is no pulsa- 
tion of the dura at that point Sometimes there is a bluish discolora- 
tion A small incision in the dura clinches the diagnosis for if blood 
is present it spurts out, and with it bits of clot 
The postenoT branch oi the artery caw be reached by trephining 



Fic 499 — Isctsiov FOR expos Fig 500 — Tme Area of Boxe 
ino the Middle Mektngevl removed ix Cases of Middle 
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immediately below the panetal eminence at the same le\el as for the 
anterior branch 

3 Wounds o! the Internal Carotid Artery, m its intracranial portion, 
are rare but if complete are necessarily fatal They’ usually result 
from penetrating wounds of the orbit, or from a gunshot wound 
or the vessel mai be tom by a splinter of bone in a fracture of the 
base of the skull Mere fissures through the carotid canal do little 
harm since there is plenty of room within it around the artery 
Occasionally however, the artery is slightly tom, and an aneunsmal 
vanx develops between it and the cavernous sinus Treatment — 
The injury is fatal in the majority of cases before help can be ob- 
tained if not, compression of the carotid trunk or ligature of the 
internal carotid in the neck is the only hope See also on orbital 
aneurism (p 346) 

4 Intramenmgeal Haemorrhage anses from wounds of the cerebral 
cortex or membranes in cases of fractured skull, or from concussion 
without fracture The blood may be derived from the veins and 
capillaries so abundantly present m the pia mater, or from lc«iom> of 
the mner wall of venous sinuses, or even from the middle meningeal 
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artery it the dura mater is also opened It may be widely diffused 
over the surface of the hemispheres or may be more localized It is 
often but slowly absorbed, and may become encapsuled constituting 
what is known as an arachnoid cyst, i c a closed cavity containing 
serum, the walls of which are formed of fibrous tissue stained brown 

'"The Symptoms are those of concussion or compression and need 
not be discussed further , , ir 

The Treatment is symptomatic, the patient being kept absolutely 
quiet and all excitement and noise which might induce cerebral 
congestion excluded If there be any focal symptoms an exploration 
should be undertaken with a wide osteoplastic flap The hasmatoma 
is evacuated after carefully opening the bulging dura, rarely is a 
bleeding vessel seen, but if one should be present it can be readily 
stopped by holding a small piece of muscle on rt No drainage should 
he employed If there is no tuematoma present, the base of the 
osteoplastic flap can be removed, allowing decompression to take place 
s Cerebral Hffimorrhage occurs more frequently from idiopathic 
causes than from trauma, except in the case of severe lacerations 
In the more aggravated forms death is practically certain to result 
m a short time from increased intracranial tension 


Intracranial Inflammation. 

Inflammation of the cranial contents is almost always bacterial 
m onem and may follow a great variety of lesions, eg (i) Injuries 
of alF types but especially compound or punctured fractures 
(el Midyear disease is perhaps the most frequent origin of these 
affections the infection reaching the brain through an opening m 
f,, tvmnani or spreading from the mastoid process along 

Se ™.d gS "n wh.Xl.es t?e lateral smus (3) It may extend 
1 sigmoiu g nose , or neck by ways of the emissary 

ve'ms^or^ven along the sheaths of nerves (4) It may accompany 
simple contusion of the cranial bones (p 841) as a result of an auto- 
mTeVtke mflammation m these structures (5) It may develop as 
miecuve »» nvamia septicemia, pneumonia, scarlet fever, 

LTtSx and othergeneral P .nfect.ve diseases The causatne 
Mctena m the preceding |roups are generally staphylococci or strepto- 
metena in x p j ue to traumatism, but the pneumo- 

the mischief extends Irom the middle 
“ or accesso y nS smuses ( 6 ) It may constitute the chief mani- 
festation of a general infective fever, spreading from the nasal loss*, 
ind taown as Cerebro spinal Fever This affection is due to a specific 
Ditfococcns intraceUulans or Meningococcus, and is 
or fS infectious ° Certain individuals have been proved to be 
of this organism in their nasal foss®, and infection may 
came S coughing and sneezing Medical textbooks 

musT bfcon y suSS a JLJpt.on of this disease (7) Chrome 
inflammatory trouble may arise from tubercle and syphilis 

ttmust be remembered that ui actual practice the differen^ forms 
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of inflammation described below run into one another and that tl e 
resulting symptom* are often a complex mixture of sexera! types 
For descriptive purpose* the following groups ma_\ be differentiated 
(i ) Snhcrawal Infla m mation (Pachymeningitis) manifests itself 
either a* a simple thickening of the dura or as an effusion of pus 
between the dura and the bone ('ubcraiual abscess) 

Simple Pachymeningitis results either from a slight simple depressed 
fracture or from a contusion with or without a fi ~med fracture 
o- from the gradual spread of a mild infectiv e inflammation from the 
overlying bone The process is rcaliv protective in character the 
dura becoming thickened It max extend to the under surface of 
the dura and lead to a localized lepto-memngitL characterized bv 
adhesions between the cortex and the dura Jf the process extends 
no further the clinical manifestations are slight consist mg merelv 
of pain and localized headache For treatment see chronic meningitis 
(p 6fc6) 

Snbcramal (or Extndnral) Abscess results from either a compound 
depressed or a punctured fracture in which the dura mater i» onfj 
separated from the bone and not lacerated e«peciallv when the ex 
ternal wound u small and efficient drainage is not obtained. It also 
occurs by auto-infection in consequence of a simple contm on or 
fracture of the skull leading to a detachment of the membranes and 
a collection of blood m the cavity thus produced Am form of 
osteomyelitis of the cranial bones may determine its onset as also the 
lodgment of a pvarmic embolus but apart from injurv its most 
common cause is without doubt extension of inflammation from the 
middle ear 

A perforation of the tegmen tympani (Fig 303 B) allows of the 
invasion of the cranial cavity and an abscess forms abov e the attic 
which perhaps discharges through the ear in other cases the sup- 
puration extends along the groov e for the lateral sinus. In the former 
instance a localized subdural abscess may subsequently develop 
limited bv meningeal adhesions and the intervening dura mater 
may 'lough in the latter thrombosis of the lateral sum* may follow 

The Symptoms produced are (1) those generally characteristic of 
suppuration n a high temperature with perhaps rigors. (-*) The 
signs of intracranial pressure in the form of fixed headache followed 
bv coma are also present if the ab'cesS is large or if it affects the 
cerebral membranes sufficiently to cause a serous meningeal effusion 

(3) If there is no open wound an cedematons swelling of the scalp 
known a sPoti s puffy tumour may develop over the site of the abscess 
(Fig 501) When there is a compound fracture of the skull the 
margins of the wound look unhealthy and at its base may be seen 
bare bone yellow and dr\ from which the pericranium has separated 
perhaps with pus oozing out between the fragments. If the pu* 
burrows towards the base of the 'kail optic neuntis mav develop 

(4) Focal symptoms of spasm or paralv«is mav complicate the case 
if the dura ov er the motor area is inv olved. The Treatment of «uch 
a condition co n sists in evacuating the absces* cavity through a sufficient 
opening made by trephining or by removing loose or diseased portions 
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of bone and providing for drainage Sometimes more than one open 
ing is required for this purpose 

When the affection follows otorrhcea the mastoid antrum is usually 
opened up as also the attic and sufficient bone gouged or cut away 
from the roof to gi\ e effective drainage 

Occasionally the condition is of a diffuse subacute character, spread 
ing widely over the surface of the dura mater and causing extensive 
mischief In one case observed it followed a carbuncle on the bach 
of the neck and in another it was due to syphilitic disease of the 
cranial bones with septic complications Pus spreads along the dura 
the outer surface of which is thickened by granulation tissue, and 
the membrane itself becoming gradually softened allows the surface 
of the brain to become involved The bones become carious with 
a certain amount of necrosis of the inner table Pus finds its way 



Tig 501 —Subcramal Suppuration involving Overlying Bone and calsinc 
an (Edematous Condition of the Scalp — Porr s Puffy Swelling 
(Semj diagrammatic) 


to the surface through the bone possibly through the foramina for 
emissary \cins and abscesses form beneath the scalp, which early 
becomes cedematous The cerebral symptoms may be comparatively 
slight, headache and \ omiting being the chief phenomena The only 
treatment practicable is an extensn e decompression which lays bare 
the dura mater and remov cs the sequestra in the cases mentioned 
above nearly half the cranium had to be removed in order to get clear 
of the trouble The former case improved for a time, but died of acute 
mama, the latter case did aery well, and fresh bone was formed over 
most of the denuded area 

(u ) Acute Diffuse Meningitis (lepto-menwgitis) is always infective 
in nature The symptoms vary considerably’ in their intensity accord- 
ing to the site and method of inoculation and the activity of the 
organisms, but the whole pia arachnal space is quickly involved 
The superficial part of the bram is also invaded m the inflammation 
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as well as the meninges and the term meningoencephalitis would 
perhaps be the better appellation 

The Symptoms appear about fort} -eight hours after an injun 
althoueh •om'dunes infection may be delated bet on d this period In 
the earl} craves the patient complains of set ere constant and in 
creating headache associated with heat of head a forcible pulsation 
of the carotids a quick pulse and general imtabilit} of trie brain 
as indicated bt vomiting intolerance of light and sound delirium 
and perhaps convulsive twitching* of the mu-cles not on!} of the 
head and back but also of the extremities. The vomiting is of the 
n-nal cerebral tvpe i e it occurs without nausea and has no relation 
to the ingestion of food High fever is generally present and possibl} 
a rigor mat occur at the onset As the disease progresses the patient 
gradually becomes comatose the puLe is slow and full the respirations 
are laboured and death usually ensues in three or four days 

According to the site of infection the inflammatory phenomena 
ma} manifest themselves more acutely o\er one part than another 
and for descnptn e purposes two chief varieties hav e been distinguished 
n meningitis of the convexity and meningitis of the base The 
general symptoms are alike m both forms but when the consenn 
is involved convuLions are a more prominent feature in the case 
and ma} at first be limited to localized groups of muscles in basal 
meningitis the temperature usually runs higher the head and neck 
are more retracted optic neuntis is more frequent and some form of 
<quint is not uncommonly observed 
On post mortttr examination the skull-cap is separated from the 
meninges with *ome difficulty the dura mater is thick and congested 
and the subjacent y erns are manifest!} distended the cerebrospinal 
fluid is increased in amount and turbid from admixture with lymph 
or pus the arachnoid i» thick and opaque the surface of the con 
solutions is flattened and crdematoo. and lymph occupies all the 
•mlci matting them together the cortical grey matter is usual!} red 
and congested the underlyin'” white substance of the centrum ovale 
is injected the \ enlndes are di_tended with cerebro-^p.nal fluid and 
the choroid plexuses are engorged with blood. 

The Treatment consists in ^having the head and applying cold b\ 
means of an icebag care being taken that the application is continuous 
and not intermittent In the robust general venesection is useful 
but in weaker individuals purging and a low diet must be relied on 
The patient should be kept absolutely quiet in a darkened room 
and every source of irritation and excitement remov ed. Even if 
recovery enmes it is often delayed and for a while incomplete 
especially as regards the mental powers and precautions as to quiet 
and freedom from worry and strain must be main tained for a long 
time An abundance of deep m restful surroundings i> essential. 

If the condition is due to a localized infective lesion this must 
of course be dealt with by suitable means e g the irnddle ear is opened 
up and diseased bore removed depressed fractures are operated on 
and localized drainage effected etc. Apart from this attempts have 
been frequently made to relieve the symptoms and determine a cure 
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bv meins of operative measures directed towards reducing the ultra 

Sn^SoT^e subarachnoid space has ton 

tentorium, whilst others have employed cisternal or , ■ 

,l ,s unI,kely 

can only occu m ° lon o{ adhesions It usually results 

being prevented by the formation to a con tusion 

lTne,;a"ndT^ f ."elr ischief The process 
ends in the formation of 
adhesions between the 
brain and its membranes 
pieceded or not by sup 
puration Of course 
where pus forms a cure 
can only be established 
by operation 

(111) A Subacute form 
of meningitis is occasion 
ally met with coming on 
at a somewhat later date 
The patient may have ap 
parently recovered from 
his injury, with the ex 
ception of a fixed pain 
in the head The onset 
of the symptoms is often 
due to some indiscre- 
tion, and may be gradual affection is also microbic in 

or sudden In aU fS^g^JJdSpSid. either on the small 
ongm, and TonSew tang m a low state of 

number of Jadera P" « havc ^ lalmt for a time, and are 
virulence or possioiy x y , causes or, again, they may have 

ar °T e d their 3 \\ay ‘ gradu ally inwards along lymphatics or vessels 
worked their wa> * mpmn£res The symptoms are similar 

from the periphery to meningitis, though somewhat less 

m character to those of ache memn^ ^ b ^ ^ ^ 

severe, but a fatal ” * imhloeistic measures should be adopted, 
of this form n ” , ac *” a dl ,” P „ fomeuhat asthenic Absolute rest 

since the patient s condition should be appIled 

and quiet are possl bly mercury administered or some 

the scalp and neck, an p I um l„ r puncture may be useful, 

or ^decompression unj be desirable, .1 there be a local lesion, the 


Collection of 
dura mater 



ric 


ig <02 — Superficial Abscess of I^rain 
SPREADING FROM SUBDURAL SPACE {SEMI 
diagrammatic) 
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«ite of injury ma be selected but apart froin this an exploratory 
subtemporal decompres-ion can be undertaken 

(iv ) Chronic Lepto-mewnsitis arises from ' cry simila r causes to 
the pachvmeuinmtis already described (p 5S’) but in addition 
ma\ be associated with deep lesions and mav serv e to limit the spread 
of infection it 1* nsuallv of a protective character Syphilitic patients 
are perhaps more liable to its development than others It is 
evidenced by infiltration and thickening of the membranes which are 
u-mally adherent to one another and to the cerebral colex It gn es 
rue to a localized headache which u constant and increased on 
excitement or the injudicious use of stimulants whilst tenderness 
u often noted on deep pres-ure and traumatic eptlepsv ran ensue 
The treatment consists in attention to the general health free action 
of the bowels abstinence from excitement and stimulants the local 
application of counter imtants and the administration of rrercun 
For the question of operating for traumatic epilepsv see p 913 
(\ ) Tuberculous Meningitis is a condition usnalh seen in children 
due to an invasion of the meninge* with tubercle The pial vessel* 
are chiefly affected and the base of the brain is mainly myolved 
Inflammatory adhesion* follow and the free circulation of the cerebro- 
spinal fluid u checked by the blocking of the foramina of Ma°endie 
and Luschka that the yentncles are often distended. For symp- 
tom* and clinical hufory medical textbooks must be consulted. 

(vu) Infective Thrombosis of the Sinuses though occasionally seen 
after injuries is more commonly associated with suppurative diseases 
of the bone apart from trauma and one \anety n that affecting 
the lateral sinus u almost e\du_ively caused by disease of the middle 
ear It u also induced by extension from scalp injuries as a compli 
cation of subaponeurotic cellulitis or may spread inwards from 
erysipelatous or py ogemc lesions of the face or suppurative conditions 
of the nose Putting aside the results of chronic otorrhrea the 
cal ernou* sums is much more frequently my oh ed than any other 
and this affection 1* often secondary to suppuration m the sphenoidal 
or ethmoidal sinuses 

Pathological^ the same manifestations are observed as in any case 
of infertile phlebitis The sums becomes impervious owing to throm 
boa* which may develop slowly or suddenly the dot becoming 
disin tegrated gives n*e to multiple emboli whilst various inflammatory 
conditions of the surro un d i ng tissues necessarily result e g necrosis 
or canes of bones snbtramal ab'Ces* meningitis gmp’e and localized 
or infective and diffuse or even cerebral or cerebellar abscess. 

The symptoms are mainly of a pytemic nature The temperature 
is high but with remissions and often with repeated ngers fixed 
headache and early and continuous vomiting are also marked features 
of the case With these may be associated evidences of meningeal 
mischief or of pulmonary trouble m the shape of dyspncea but 
•sfflwntaraA* -anfi stpncannc manfiesXations may he the more 

prominent 

If the cavernous sinus is involved marked exophthalmos with 
congestion of the orbit and even of the eyelids and face may result 
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and ptosis or squint may also he set up by unplication of the nerves 

Wh ^ , ?h"vi f m^y'Les of thrombosis of the superior 
longitudinal sinus were observed, resulting from woun ds _by a bullet 
or shrapnel fragment The symptoms included 1 bilateral loss of 
cower of the lower limbs more marked distally loss of cortical 
sensation and such pyramidal symptoms as an extensor plantar 

tenderness along the line of the sinus and e Pistaxis , 

For local results and treatment of thrombosis of the lateral sinus, 

Se Treatmrat X excmt for the lateral smus, is but rarely possible, and 
that is feasible is attention to general measures 


Abscess 0! the Brain. 

of head injuries In the early it is us or membraneSj , vlth 

with some infective lesion of t P Jn the [ ater stages the pus 

or without a 5 « may be due to a penetrating 

forms deeply in the white suosian or ' not , he microbes finding 

wound, whet [ ler J f^the P br'ain edber through the track of 

their way In *° ** S v e Jel sor their p.a arachnal sheaths Some 
themissile, or along blood ™ tratlon ' and then is due to auto 
times it occurs apart P d area chrome abscess of this type 

infection of a contused ° r the sa me s ,de of the brain as the lesion, 
“ ™?, t fre ?"tal and frontal lobes ore most often affected, occasion- 
ally, howler may occur on the opposite side m the same way as 

a contusion „ tenslo „ of an infertile lesion from without the 

( 11 ) It arises y e direct continuity of tissue, or by 

orgamsms reachiug the h ' omm0 „ est caus0 of a U abscesses in 

way of the blood r esse an d cerebe u um 1S ne arl> 

the brain is chrome tll e rerebnim I" ‘he former the abscess 

as f ^“,"'‘>' t (, n ;ammor F.rtmn oi.hc lateral lobe (D), close to the 
is usually in '^..kt in the latter the posterior portion 

back of tlm petr s 110^1 ^ ]s most frcquent ly affected The 
of the tempo p a a d directl) from the tympanic canty or inner 
inflammation may ^ through the bone to the membranes, 

aspect of "S' ,l,e brain, and then into the cerebral sub- 
u hich “„ a lly a subcrnnial abscess is first del eloped (Fig .501 B), 

aPdlhe SelnTPnition follows, sometimes a direct opening has been 
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found through the tegmen tympani into an ab«cess cavity and the 
abbess has ev en di’-charged it=elf and been drained in this direction 
More commonly a lay er of brain tissue mter\ enes between the mem 
branes and the pu and then infection must ha\e been earned along 
the vessel* and their «heaths 

Ab«ee «es of a similar type occur in connection with suppuration 
n the frontal sinus the abscess being usually acute and secondary 
to a frontal osteomyelitis and 



F g 503 — Diagram to represent 
the Course of Imxammatorv 
T ROUBLE FKOl SCEPL RATTVE DIS- 
EASE OF THE XI DDIE EAR 
\ D lated and infected masto d an 
tram B raberan al ( ntradnral) ab- 
scess from nfect on through the roof 
of middle ear or masto d C ab- 
scess in temporo-spheno dal lobe 
D cerebellar abscess E lateral 
urns F Bezold s abscess through 
perforat on of t p of masto d process 


occupying me anienor puiuon 
of the frontal lobe it mav also 
follow purulent infection of the 
sphenoidal and ethmoidal «tnu«es 
or thrombosis of the cavernous 
sinus Plate \I ) 

(111 ) The mfectiv e material may 
be brought to the brain by the 
blood in pysemia or after some 
of the exanthemata <uch as 
scarlatina tvphoid etc \b<cess 
of the occipital lobe is almost 
always of pyaemic origin In 
suppurative conditions m the 
chest pyaamc abscesses of the 
brain are not uncommon 

(iv ) \ chrome abscess of tuber 
culous origin ma\ also occur 
\ cerebral abscess is usually 
single occasionally more than 
one is present eg a cerebral and 
cerebellar may co-exist m con 
nection with middle-ear mischief 
The course tahen by the case is 
generally chrome and then the 
pus is encapsuled m acute cases 
there is usually no limiting 
membrane 

The Symptoms vary somewhat 
with the method of onset and the 
characters of the abscess. If 
traumatic and due to infection 
from without the case runs an 
acute course associated with in 


tense pain m the head recurrent ngon and rap d dev elopment of coma 
Diffuse meningitis is often present and the two conditions can scarcelv 
be distinguished In not a few of the cases of chrome abscess all that 


the patient complains of is headache until suddenly the temperature 
rises with a bound he becomes unconscious and dies within a day or 
two Such a course of events is probably due to the bursting of the 
abscess into the lateral v entncle or meningeal cavity or to the onset 
of an acute «pteadmg cedema 




PLATE \I 



L, rg e frontal .We.. of «*>« *>'«>" .ccond.ry to 
■n the frontal » nu* 


(Mr EDI) Dan* Case) 
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When the symptoms are more characteristic, there are three well- 
marked stages (1 ) In the Inthalory Stage, which lasts from twelve 
hours to two or three days the patient is suddenly seized with severe 
pain in the region of the ear, radiating perhaps throughout the head, 
and accompanied by a rigor of some sev erit y The temperature and 
pulse are both raised and vomiting of a cerebral type is present, the 
tongue is foul, whilst anorexia and constipation are well marked 
During this period the otorrhcea diminishes or ceases entirely 

{11 ) In the Fttlly-dei eloped Stage the patient lies quietly in bed m a 
dull, apathetic condition able to answer questions but slowly, and 
with his brain evidently in a torpid state The headache has to a 
great extent ceased, but tenderness over the temporo-mastoid region 
still remains The temperature falls gradually and becomes sub 
normal, the pulse is slow and full and respiration is usually slow 
The vomiting and constipation continue, and the patient’s mouth and 
breath become very' offensive Loss of muscular power scarcely 
amounting to paralysis occurs in many cases where the motor track 
is involved, ana the order m which this paresis appears is of localizing 
value Thus, if a temporo-sphenoidal abscess is not far from the 
cortex, the face is first affected, then the arm, and finally the leg 
but if the abscess is deeper and presses on the motor fibres in the 
internal capsule, the order in which these parts are involved is re- 
versed Motor asphasia is sometimes well marked when the abscess 
is on the left side If the abscess is placed posteriorly, it may press 
on the cerebellum through the tentonum. and cause symptoms of a 
cerebellar type Papillcedema (p 903) is a somewhat unreliable sign, 
but if present is more marked on the affected side, whilst the corre- 
sponding pupil is dilated and fixed 

(111 ) The Terminal Stage is marked by a gradually increasing un- 
consciousness and death, or the abscess may burst into the lateral 
ventricle, causing sudden coma, a rapid rise of temperature and 
pulse, irregular respirations (often of a Cheyne-Stokes type), and 
death, or it may burst into the subarachnoid space, and then death 
is preceded by symptoms of diffuse lepto meningitis 
The signs connected with a small Cerebellar Abscess (Fig 503, D) 
are often very indefinite and vague, but as the abscess increases in 
size the symptoms may become very characteristic The patient 
complains of giddiness, and staggers when attempting to walk, fall- 
ing towards the opposite side The head and neck are retracted, 
respiration is irregular and feeble , the pulse is often slow and weak , 
paralysis may be noted on one or both sides of the body, and may 
only affect the upper extremity , of course, vomiting, optic neuritis, 
and a low temperature are present 

Diagnosis — From meningitis, a cerebral abscess is usually recognized 
by the fact that in the former condition irritative phenomena, such as 
acute and active delirium, contraction of the pupil, photophobia, 
rigidity and spasm of muscles, especially in the back of the neck, 
and severe pain are more evident and are produced earlier The 
temperature is usually high, and mental dulness comes on within three 
or four days of an injury, whereas an abscess rarely forms before 
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the end of the first week Extradural abscess (subcrarual) is associated 
mth a high temperature earlier on«et after an injury in traumatic 
cases and more rapid compression symptoms optic neuritis is un 
usual and the \onutmg is less troublesome Localized cedema of 
the scalp maj be present or tenderness on deep pressure In throm 
hosts of the lateral sinus the temperature is high and oscillating optic 
neuritis maj be absent and there may be tenderness m the neck 
along the course of the internal jugular in abscess symptoms of 
compression are associated with a low temperature and marked optic 
neuritis It must not be forgotten that the two conditions maj 
co-exist It is often impossible to diagnose between a chronic abscess 
and a tumour of the brain the sjmptoms in the latter usuallj come on 
more slowlj than in the former but the progress is steadj and un 
relenting the temperature remains near the normal and there is less 
gastnc disturbance The historv of the case and white blood count 
raa\ throw some light upon its nature since in cases of cerebral abscess 
there is generalh some causative focus of infection Tumour is more 
common in the frontal and parietal regions abscess in the temporo- 
sphenoidal lobe Papillcederaa is more marked and more common in 
tumour than in ab«cess 

Treatment necessanlj follows the usual rule n to give an exit 
to the pus as soon as possible no delav is permissible when once the 
diagnosis is certain The patient is prepared in the same waj as for 
operation on a cerebral tumour (p 90.4) V flap of scalp tissue is 
raised and in «uch a manner as will serve most effect ivelj for sub* 
sequent drainage purposes A gouge trephine or burr is applied in 
accordance with the special indications given b\ the sj-mptoms of the 
case When the circle of bone has been removed the exposed surface 
and cut edge should be well nibbed over with powdered iodoform 
and bone aad or with Bipp so as to guard them from infection 
The dura mater which bulges into the wound and does not pulsate 
is then carefullj incited. A mere slit often suffices and this maj 
open the abscess but more usuallj the brain substance protrudes 
It is carefullj explored with a pair of sinus forceps which is passed 
directlj into it in various directions or with a fine trocar and cannula 
In a temporo-'phenoidal abscess the most likelj' direction to explore 
downwards and inwards towards the tegmen tj-mpam Pus when 
discovered is allowed to escape bj opening the blades of the smus 
forceps Sloughs are not uneommonlj present in the cavitj and 
are removed bj gentle irrigation with sterilized salt solution or bj 
being sucked up tlirough a catheter A drainage-tube is advisablj 
inserted and maj be kept in position bj stitching it to the margins 
of the incision m the dura which is closed except for the passage of 
the tube Sometimes it is wiser not to close the flaps around the 
tube but to pack gauze round it therebj determining the formation 
of adhesions which will sene to shut off and guard from infection 
the meningeal cavitj The scalp Sap is replaced in position the 
tube being brought out through its centre if need be The tube 
is retained in position for two or three daj*s and is then removed 
Symptoms of re-accumulation or of extension of the mischief to the 
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'tis"=u - .-—'.s 

abscess and .ts situation .s o >en doubtful The ant^^ ^ 
attic are then opened and ' T, d ,n the fonder or latter the further 
whether the disease is more mark . cerebellum or cerebrum 

steps of the operation are directed d?b ove thfaTrum the lateral 
By carefully removing ator e or below lt the cerebrum 

sinus is exposed and by working , incised 

or cerebellum can be CJ ' amlI ' e h d J™ secondary to suppuration within 

th’ n cK e T^tSrS^SS maTt 1 dffficult but ventnculo 
graphy may help in placing the 
site of the lesion In these cases 
the method advocated bv Clows 
\mcent maj be adopted with 
advantage This consists of mak 
ing a large osteoplastic nap over 
the site of the abscess the d ura 
mater is not opened but tne 
abscess is aspirated ana the bone 
flap replaced After a few weeks 
when the abscess has become en 
capsulated the osteoplastic flap 
is again raised and the whole 
encysted abscess cavity is dis 
sected out 

Intracranial Tumours 

Broadly speaking intracranial 
tumours may be divided 
those which are benign and tnose 
which are malignant 

The chief varieties of the non 

malignant tumours are as follows 

(i) Meningioma (Endothelioma) 
is a tumour characteristic oiaau ^ ^ sag ittal central region 

life occurring mostco m V cnbnform plate of the ethmoid 

Their other common s fes irenemt fos £, (F,g 504) They 

near the basi ! « ™r cent of all cerebral tumours These tumours 
account for about 15 per“ arachnoid granulations and hence 

are now known toariM t]M sagittal region by the venous 
their common “Comae IS usually a rounded mass sharply 

Iff"* <“ J^tracS to the dura mate/ (Fig 506) The cerebral 
defined “ d f‘^CSSl m t ,s compressed by the growing tumour 
tissue is not , j ave the tumour from the pial circulation 

Large vessels s e en to be composed of a firm whitish con 

On section the tuition s se these tumours are characterized 



Fig S04 —The Base of the Skull 
sho vino the Co imon Sites for 
Meningiomas 




Fic 503 — Photograph of Brain showing Fig 506 — Large Para Sagittal 
a Large Meningioma is the Right Meningioma removed from a 
Parietae Uecion Man aged Forta Eight Tears 

The tumour has been cut into 
two pieces 

b\ the whorl formation of their cells which are often elongated with 
scant} cytoplasm and a Aesicular nucleus (Fig 307) When calcium 
deposited in the centre of 
the whorls a typical picture of 
psammoma bodies is produced. 

The memngtomata commonl\ 
intade the cranial bones 
Growth is slow but late in 
appearing Attacks of twitch 
mgs paresis or loss of sensa 
tion ma\ be the first sign 
commonh in the foot and 
lower limbs and subsequent!} 
spreading up one side of the 
bod} Changes in the cranial 
'ault ma\ be palpable there 
Fig 3 o — MICSOPHOTOGR.APH OF Me-nin ma} be local erosion and hyper 
gioma showing Psammoma Formation ostosis a bruit ma\ he heard, 
and the tumours are frequentl} 
htghl} vascular Wien a rise of intracranial tension is found the 
tumour is usualK large These tumours are essential!} benign, the} 
grow local!} and the} in\ade onl} the skull bones b} pressure The} 
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do not metasta'tfe and when eompletelj remo\ ed the> do not recur 
Thej compress the cerebral tissue m their vramtv but when this 
compression is removed the cerebral tissue resumes function in a 
dramatic wav 

The treatment of these tumours is removal This ma) however 
be difficult owing to two reasons 

(a) \ asculantv of the tumour The control of its blood «uppl\ 
maj tax the surgeon s mgenuitv to the utmost Multiple-stage 



Fig jio — L arge Right Vcocsuc \erve Tcsiotr showing its 
Relation to the Pons and Cerebellum 


operations may be necessarv Recourse may be had to silver dips 
(Fig o&Sj muscle grafts and electro-coagulation (p 293) 

{h) IwawsssAslvy, wt W.e tamtrai Tins also presents a stumbling 
block and special operative methods mav have to be devised. The 
tumour maj be ra the region of the olfactorv groove the cavernous 
sums or behind the entrance of the superior cerebral veins (which 
should not be ligatured for fear of paraplegia) (Fig 509) 
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Successful removal is, however most gratifying The patient is 
completely cured, and has been rescued from a progressive loss of 
cerebral function which would end in death 
(2) Acoustic Nerve Tumours are neuro fibromata which grow from 
the sheath of the auditory nerve in the region of the cerebello pontine 
angle, and press against the internal auditory meatus (Fig 510) 
They are small at first and quite localized but cause grave symptoms 
out of all proportion to their size Deafness, tinnitus, and vertigo are 
early signs, which are followed by facial spasm irritation, and weak 
ness There may be diplopia and parssthesia of the fifth nerve 
As the tumour grows it gradually excavates the bone forming the 
internal auditory meatus and this can often be demonstrated radio 



F, G jji Diagram showing Special Head Clamp and Patient in 

Position for a Cerebellar Exposure 

graphically m good skiagrams In generalized neuro fibromatosis 
acoustic nerve tumours may be found, and are not infrequently bi 

These tumours should be explored by the suboccipital route The 
patient is placed face downwards on the operation table and the 
head firmly grasped in a head piece which is lined with sorbo rubber 
(Fig 511) Avertm anaesthesia should be employed, followed by 
intratracheal gas and oxygen, the scalp being anesthetized with 
\ per cent novocaine The cerebellar fossse are exposed by means of 
either a ' cross bow ’ incision (Fig 512) or a median vertical one 
(Fi« 513) If there is much increase in the intracranial tension it is 
a wise precaution to tap the lateral ventricles (Fig 514) before the 
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dura mater is incited When the dura mater is opened (Fig 5 I 5) 
the cerebellar hemisphere is gently retracted, or, if necessan, a portion 



Operations 



of it is amputated and the cerebello-pontme angle evposed. The 
tumour is ptnhish grey in colour, and lies closely applied to the petrous 



I ic 314 — Cerebellar Exposure 

THROUGH A CROSS Bo« INCISION 

The lateral \ entricle has been tapped 
The line of incision through the 
bulging dura mater can be seen 


Tl ° 5*5 

The dura mater ha> been incised ex 
posing the cerebellar hemispheres. 


portion of the temporal bone An arachnoid cyst is frequently 
found in front of the tumour, and the surgeon must traserse this to 
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expose the tumour Numerous ‘^uTnmS fenttT 

tumour and blend with the capsu , . ^ tumour and may 

and elet enth cnm.al nerves are stretched out 1 >y 
also blend with the capsu e present day procedure is 

removal of the tumour is gj ‘intents which 

Ire'usu'alls veT^ and "™°'' ed T1 " S all ° WS ‘ he ‘° 



, relief of pressure symptoms The acoustic 

collapse with C0Tn P rerna ins paralyzed 
nerve however usuaj y re dealt with on p 906 

(3) Pituitary ^ kn0 wn as cranio pharyngiomas 

(4) Hypophyseal Duct 1 q{ congeni tal ongin and account for 

or Rathkes pouch tumour ^ tumour$ g Xhey are Slt uated above or 

4 per cent of all mtr the floor 0 { the third ventricle Although 
within the sella turcica o m t remam benign encapsuled tumours 
they grow to a large calcification is common so that diagnosis 
which are usually cysuc 57 
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is facilitated by Xray examination These tumours occur most 
frequently in children and are derived from developmental cell rests 
They should be exposed through a transfrontal approach (see p 910) 
1116 cystic tumour should be punctured and its contents aspirated 
and then an attempt should be made to remove the cyst v all piecemeal 
If the cyst is very large puncture and sudden decompression may 
cause very unpleasant symptoms from subthalamic interference — 
hyperthermia coma etc 



F o 517 — Interior Poster or Skiacram of the Skull sho visg 
Calcification in the Choroid Plexls 


(5} Blood vessel Tumours account for 2 per cent of intracranial 
tumours and they fall into two mam types (a) Angiomatous mal 
formations due to abnormal development of the cerebral vessels 
These may be chiefly capillary (cerebral telapg-jerfases) venous or 
arteno venous These tumours are not infrequently associated with 
facial cutaneous nasvi The arterio venous tumours may cause a 
bruit which is audible both to patient and surgeon Unilateral 
exophthalmos and papillcedema may be associated (Fig 5x6) 




PLATE 3 



9 

l 
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(M Tile other tyre ol tumour is known as the angiobhstoma These 
tumours arc Sten C)Mic the) are lound almost insanablj m the 

,d he treated b> 

and Pcrhaps canterj or oeelusion », h clip* o^ ^ain a^oU 
thc°tiimour complct™ The ha=mau|,obWomas on the jUwtand 

i. the eerehellum 

:?“« ’sues 

cytorni ma> be chssed under this 
heading it is usual!} cjstic and 
ot slow growth occurring more 
often in the acrmis of the cere 
bellum than in the lateral lobe 
The ependymoma of the fourth 
\cntnclc is another benign glioma 
(7) Other Non-malignant Tu 
mours arc chordomas cholcstca 
tomas dermoid evsts and tcra 
tomatas and papillomas of the 
choroid plexus The papillomas 
of choroid plexus mav B»'c rise 
to calcification in the plexus itscll 
(Iig 517) which can be seen in 
X rav films . . 

($) Granulomata arc included 
under the heading of tumours be 
cause climcallj the} g»'c nsc 
to symptoms which cannot oe 
differentiated from true tumour 
formation . , . <;»♦, vears ago are now becoming 

Tuberculomas ' “™ t rvdh in children most commonly 

excessnel) rare The) ore „ , considerably and may be either 
in the cerebellum and ' a ^\ ffluent cen trc they may develop active 
firm and caseous or with a dtffl _ ce Any attempt at surgical 

signs after lengthy penods of <1 „, tis a wide cerebellar de 

remoaal will cause ‘“^“SotKpy should be the treatment 
compression followed by heliotherapy 

adopted in tl ese cases , nrm « f ro m the meninges and are 

Gmnmata ol the Brain ® ?„tercu£uf masses They are frequently 
more irregular in shape than tu here ^ Like the tu berculomas 

multiple and are seldom See the intra\enous arsenical preparations 

SSK - * bw ™" ,s almost 

unknown in the brain 



p |G j,8 — Spongioblastoma 
Multiforme 
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The Malignant Tnmours consist for the mo«t part of the gliomas, 
which constitute fully 50 per cent of all intracranial tumours. Ibe 
gliomas have been divided into numerous sub-classes especially by 
American writers chiefil according to the predominating cell type 
It must be remembered however, that these are not all pure cell 
tumours, many varieties of cells being found m each tumour bev err l 
definite sub-classes however are commonly recognized 

(a) Spongioblastoma Multifonne is the commonest variety' ol tbe 
glioma group The tumour is of rapid growth and is confined almost 
exclusively to the cerebral hemispheres The tumour may grow to 
a large size and may contain areas of necrosis and multiple cysts 
(Fig 518) These tumours are only found m adults and are radio- 
resistant 

(b) Medulloblastoma is an uncommon tumour which occurs in 
children The common site is the v emus of the cerebellum. The 



tumour is very invasive and tends to spread m the arachnoid and pia 
mater It may thus spread over the whole cerebellum and down 
the spinal cord nodules being found even in the cauda equina roots. 
These tumours are the most rapidly growing of all the glioma group 

(c) Astrocytoma is the most indolent of the glioma group and there- 
fore carries the best prognosis. The tumour is of slow growth and is 
relatively non vascular it has a tendency to cystic formation and at 
times calcification 

(d) Other ghomas are uncommon but astroblastomas and oligo- 
dendrogliomas may be met with in the cerebral hemispheres. 

(e) Pineal Tumours are not so uncommon a» they are supposed, 
and they account for about 3 per cent of intracranial neoplasms 
Owing to their proximity to the corpora qnadngeriuna these tumours 
give nse to a definite pineal syndrome which is associated with impair 
ment of the upward T gaze or with shew deviation of the eyes This 
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is due to pressure on the anterior corpora quadrigcmina As the 
pineal tumour increases m sue the aqueduct is pressed upon, and an 
internal hydrocephalus is produced The nuclei of the third nerves 
which are situated m the periaqueductal region become pressed 



Fig 5’o —Microphotograpii of Pinealoma (Low Power) 


upon, and this produces disturbances in the intrinsic and extrinsic 
musculature of the ej cs Pineal tumours may be divided into two 
classes the pinealomas and the pineal teratomas The pmoalomas, 
or * pineoblastomas as they have often been called, are large tumours 
(Fig 51 g), and they have a characteristic microscopical appearance 



Fig 52 r — Mickophotocr \ph of Piubavoma. (High Power) 


(Figs 520 and 521) There are large masses of spherical epithelioid 
ceils of quite considerable size, and these are separated by a fine 
network of reticular connective tissue ^ in which there are lymphoid 
cells The large cells are often called ' pineal parenchyma ' cells 
The pmeal teratomas are more rare, and are also more or less typical 
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The Malignant Tnmonrs consist for the most part of the gliomas 
which constitute full} 50 per cent of all intracranial tumours The 
gliomas ha\e been divided into numerous sub-classes especially by 
American writers chieflj according to the predominating cell type 
It must he remembered howe'er that these are not all pure cell 
tumours many varieties of cells being found in each tumour Several 
definite sub-classes however are commonly recognized 

(а) Spongioblastoma Mnltiforme is the commonest variety of the 
glioma group The tumour is of rapid growth and is confined almost 
exclusively to the cerebral hemispheres The tumour may grow to 
a large size and raaj contain areas of necrosis and multiple cysts 
(Fig 518) These tumours are only found in adults and are radio- 
resistant 

(б) Medulloblastoma is an uncommon tumour which occurs m 
children The common site is the vermis of the cerebellum. The 



tumour is very invasive and tends to spread in the arachnoid and pi3 
mater It may thus spread over the whole cerebellum and down 
the spinal cord nodules being found even in the cauda equina roots 
These tumours are the most rapidly growing of all the glioma group 

(c) Astrocytoma is the most indolent of the glioma group and there- 
fore carries the best prognosis The tumour is of slow growth and is 
relatively non vascular it has a tendency to cystic formation and at 
times calcification 

(d) Other gliomas are uncommon but astroblastomas and oligo- 
dendrogliomas may be met with in the cerebral hemispheres 

l e ) Pineal Tumours are not so uncommon as they are supposed 
and they account for about 3 per cent of intracranial neoplasms 
Owing to their proximity to the corpora quadngemina these tumours 
give nse to a definite pineal syndrome which n, associated with impair 
ment of the upward fgaze or with skew deviation of the eyes. This 
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is due to pressure on 
pineal tumour increases 
internal hjdrocephalus 
which are situated m 


the antenor corpora quadrigemina Asthe 
ul sire the aqueduct is pressed upon and an 
is° produced The nuclei of the thud nerves 
the periaqueductal region become pressed 



, in the intrinsic and extrinsic 

upon and this produces distu ^ oufS may be divided into two 
musculature of the ejes P^eal , tera t 0 mas The pinealomas, 
classes the P mealomas .?"^ b ave often been caUed are large tumours 
(Fig^igl^nd^hey^a^e^charactemtic microscop.cal appearance 
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There are large masses of spherical epithelioid 
(Figs 5UO and 5«) , ble slze and these are separated by a fine 
cells of connective tissue m which there are lymphoid 

network of reticular are often called pineal parenchyma cells 
Ce The JmeaHeratoSis « more rare and are also more or less typical 
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m their histological appearance Sections reveal multiple cysts or 
tumours, consisting ol a v anety of cells, and often containing choles- 
terol cry stals 

Tumours ol the Optic Nerves and Chiasma. 

Although these are uncommon, they are more frequent than is 
usually thought They are slowly growing gliomas which often cause 
an enlargement of the optic foramina (Fig 522) which may be diagnosed 
by modem skiagrams There is usually optic atrophy and a v entncu- 
logram may show a deformity of the anterior portion of the third 
ventricle (Fig 523) 

Metastatic Tumours are more common than is generally supposed, 
and form about 10 per cent of alt intracranial new grow ths, they may 



Fig 5’Z — Guostv or Right Optic Fig 523 — Drawivo from \ Kvnticu- 
Nerve log ram 

Drawing made at tune of operation. The dotted area shows the obliteration 
of the third ventricle b) an optic 
nerve glioma 

be carcinomas, sarcomas, or hypernephromas The commonest by 
far are the secondary growths resulting from a primary carcinoma 
in the bronchus The possibility of a secondary deposit in the brain 
must always be considered when a patient develops cerebral symptoms 
after an operation for primary carcinoma, especially when the primary' 
focus is in the thyroid or the breast 

The Symptoms of a cerebral tumour m the early stages are com 
paratnely seldom brought under the notice of the surgeon hut it 
is of the greatest importance that their significance should be recog 
mzed by the general practitioner, who ought, in case of donbt, at 
once to obtain the assistance of a skilled neurologist, as it is only 
through improved and earlier diagnosis that w e may hope for better 
surgical results It is quite possible for a tumour to attain con 
siderable dimensions before causing serious symptoms, the brain 
can accommodate itself to increased pressure in an astonishing 
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fashion so long as the circulation is not unduly disturbed Supra 
tentorial tumours usually conform to tins requirement and hence 
may already be of large size when the patient comes under observa 
tion or before they cause serious pressure Subtentorial tumours 
.1 innd are likeli early to encroach on the fourth ventricle 

causing backpressure nothin the 
lateral ventricles and bringing about the grave terminal phenomena 
tlSe tave appeared the time has usually passed for successful 
interference except in a few cases of subtentorial origin 

Thf eariy^ consist in some localized modification of 

the cerebral function probabl> combined with headache and per 
the cerebral lunci P ■> f the localizing phenomena vanes 
haps vomiting The charac er ox t » £ , f the corte x 

lesion P'od^es locahzed pa l^^ g , obe deafness an , mplica 
would suggest an affection temporal lob“ and homonymous 

iron of the hinder end of the 1 ™P 0 ™ n Interfere „ce with co 
hemianopsia a lesion ' Sus P TOint to mischief in the cerebellum 

ordination vertigo with localized lesions of cranial 

and the ^“ciaonofthes^phenomena , 0 the cerebel o 

nerves es rf ,all l h 0 ',,„j/j™ ra ries much in character but is usually 
pontine angle ™ „ r at(acks and may be associated with 

localized occurs h btlc ln ongln It ,5 increased 

local tenderness on p' P s passive congSron of the brain such as cough 
by anything that ^ a 8 „ d 0 f the tumour often correspond 

mg and the sites ol maxim cerebral type >e it bears no relation 

Vomiting d pt^^at , 1S not prece ded by nausea 
to the ingestion 1 of fo ' a™ poIely those due to intracranial tension 

The later ph™°™ to^ome extent mask the localizing signs 
which may aggravate persistent vomiting and constipa 

Headache becomes more severe an^pe^^ ^ apalhetlc 

tion are well ““’ 1 “ ™ pa tun , B subnorma l Papillredema 
wasting ,raP““y t and at first more marked on the side of the tumour 

IS generaUy present and ^ c( , rebro spln al fluld whlch is thereby 

It is due to increased t tlc nerve and produces a condition of 

forced into the sheath I ^ (| P cnbrosa and causes serious 

cedema which rx ^ o[ bIood and lymph from the retina 
interference mtb _tl in e d “ mmatory element about it In the earlier 
There the dlsc become blurred and indistinct and the 

stages the margins t ^ tortuous the neighbouring retina is 
retinal veins oong 1 d on]y 5een at intervals linear ecchy 
cedematons and the vess ^ ^ ay at first be but little affected 

moses may al * a atrop h y of the disc and blindness follow even 
but lf tha f “mmata which have been cured by medicine if that care 
has not been attained quickly 
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The ter min al phenomena of a cerebral tumour are gradually increasing 
coma and the supervention of symptoms similar to those of com 
pression (p 867) whilst the temperature may be subnormal or occa 
sionally very high Sudden death is not infrequent 

Treatment — In every case the possibility of the symptoms being due 
to gummatous disease must not be forgotten and a test for the \\ asser 
mann reaction should always be undertaken if positive an intravenous 
injection of salvarsan may be given or large and increasing doses of 
iodide of potassium (ev en up to 40 or 60 grams three or four times a 
day) should be administered before undertaking operative proceedings 
But time must not be lost if the patient s condition does not rapidly 
improve then operation should be performed Symptoms of gastric 
irritation must be prevented bv giving some alkaline carbonate 
(especially the ammonium or soda 
salts) whilst the dose should be 
freely diluted with water 

Operation should be undertaken 
as early as possible since even if 
no tumour is discovered the 
patient runs but little risk whilst 
delay may lender it irremovable 
Tor details larger textbooks must 
be consulted but a few general 
points may be noted Infiltration 
anaesthesia should be induced by 
the use of 1 per cent novocame 
and adrenalin If a general anes- 
thetic has to be employed intra 
tracheal gas and oxygen should be 
given The skull is opened by 
turning down a large osteoplastic 
flap (Fig 524) and with local 
anaesthesia the loss of blood is so 
much diminished that there is often 
no need to delay till a later date 
the subsequent steps. The dura is 
incised and the brain exposed It 
is gently explored by a grooved needle each stab being made exactly 
at right angles to the surface If however a cortical neoplasm is 
found it is isolated from the surrounding brain substance by a dissector 
all bleeding being controlled by the coagulating electrode of an electro- 
surgical unit The dura mater is then loosely approximated and the 
wound dosed without drainage After the operation the patient 
must be kept absolutely quiet with the head slightly raised The 
drainage-tube is removed in twenty four or forty-eight hours and the 
scalp wound is usually healed in six or seven days. 

When the tumour is inaccessible or irremovable or its situation 
doubtful temporary benefit often results from decompression — an 
operation which consists in removing large areas of the cr anium and 
ircismg the dura mater so as to allow a hernia cerebri to form The 



Fig 514 Extent of Incision in 
a Case of Large Pre Rolandic 
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decompression is best undertaken over the supposed site of the tumour 
tat ha P s sometimes been subtentonal with a & 

finallv the vital centres An intensive course of X ray treatments is 
then given over the decompression area A considerable measure of 
benefit follows such operations as evidenced by 
condition loss of pain retrogression of the papiUcedema ana tne 
preservationof sigh? Of course sooner or later the continued growth 

ftose in the neighbourhood 

proximity of vital centres f-vnosure and because of their vascu 

Meningiomas require adequate exprem transfusion at any 

anty it is necessary to > be to give ^ ^ ^ J( 

time during or after the operaW mth an elec , r o surgical 

often a good plan to gong tment the tU mour shrinks up and its 
loop As the result of such , r ] If lh tumour is situated 

complete ^°v ? lprejer.ts little < 1 fficult y 1 or , h5 Uleral 

on both sides of the 1 ‘“."hf whSe tumour with the falx and the sinus 
communicating veins the whole or se pa raJy S .s If 

may be r ff c ' e i"'*s “laced postenorly to the lateral communicating 
however the tumour is plao ra p mU result m para i ys is and 

veins removal of the lon S““. , , care f u liy preserved although com 
therefore ^^'[“.^“wmom ^y th'reby^e rendered impossible 
plete of the tum J 10n therapy shouId be glven w,th 

In such cases P ost °P^ a destroyin e any tumour cells In cases where 
the object of 7 m P^ d y o s teom ;Tof the skull overlies a para sagittal 
a large tnm off the hypertrophied bone boil 

meningioma the surge an hour and then replace it 

the newly fashioned bone *orn_ ^ ^ tentorlu[n which case 
At times meningiomas in y structure if bleeding cannot be 
they must be resected 'rif^Jh ^ ^ ^ from th( _ gluteal region 
ca°„Te cm andapJSTo the cavdy from which the tumour has been 

removed . 1ind , D [ approach to pineal tumonrs, and both 

There are two mcl .', * panetal osteoplastic flap Dandy s 

demand a large nght P The dura mater is opened widely 

approach is the °P e ^ d °" ^ds After the cerebral veins have been 
as a flap and turned do ^ extremity of the hemisphere is 

divided the whole c ,f the posi expose the faLx cerebn A useful 
retracted to suchjan bmes suc tion and illumination in one 

brain retractorwhich also^^ retractlon will bring the inferior longi 
is seen in Fig 525 d beneath it the corpus callosum In 

tudinal sinus into \k ractlon without damaging the cortex of 
order to obtatn aaequaic it. 
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the hemisphere, it is ahvajs necessary to tap the lateral ventricle 
To obtain an adequate exposure of the splenium of the corpus callo- 
sum, it is often advisable to divide the inferior longitudinal sinus 
between silver dips, and then slit up the lower border of the falx for 
half an inch or more The splenium of the corpus callosum is then in- 
cised in the mid line and the tumour exposed The most important 
structure in relation to the tumour is the great \em of Galen, which 
lies under the fornix This vein and its tributaries should be care- 
fully preserved The tumour must be cnTefuUv dissected out In 
this procedure the third \entnde is sometimes opened All bleeding 
u, controlled by the application of «ilv er dips or the use of the diathermv 
point The posterior part of the 
cerebral hemisphere is allowed to fall 
bach into place, and the dura mater 
sutured with one or two tethering 
sutures Drainage for a day or so is 
often nece«sary The osteoplastic flap 
replaced and the scalp sutured 
The second method of surgical re- 
moval of a pineal tumour is that 
devised by Van Wagenen, in which the 
tumour is attached through the dilated 
lateral \ entnde This is an easier 
method, because as soon as the v en- 
tnde is opened the tumour can be seen 
bulging through the median wall of 
the v entnde The disadvantage of 
this method is that it usually leaves 
some permanent disturbance of func- 
tion in the form of hemiplegia and 
homonomous hemianopia 

Tumours ot the Pituitary Gland, 
or Hypophysis Ceretn. 

Fig 525 — The Waxeley Raw. The pituitary is a peculiar ductless 
a!vd Slcke» NATED Retractor gland in many respects The anterior 
and postenor portions are developed 
in different ways and have a particular histology, each producing a 
distinct hormone 

The anterior lobe is derived from an outgrowth, or diverticulum 
(pouch of Rathke) of the primitive pharynx, and its secretion is dis- 
charged into the blood-stream, an increase of this secretion produces 
gigantism if it occurs before the epiphyses hav e joined, and acromegaly 
if full growth has been reached- If there is hypopituitarism, «exual 
desire and potenev are lost, and an early sign of the di«ea«e in females 
is amenorrhtea Metabolism is also affected, showing a dose connection 
with the thyroid gland, in hypopituitarism it is diminished, and in 
hyperpituitarism it is increased 

The posterior lobe is dev doped as a funnd-shaped sac from the 
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floor of the third ven 
tricle of the brain and 
consists of a mixture of 
epithelial and nervous 
elements There is some 
evidence that the secre 
tion of this portion is 
discharged into the cere 
bro spin'll fluid Post 
pituitary extracts if in 
jected into mammals 
produce three important 
groups of actions namely 
the pressor (cardiovas 
cular) action the oxy 
tocic (uterine) action and fig 326 — Microphotograph of Chromophobe 
the antldiuretic (renal) Adenoma of the Pituitary (High Power) 
action Experimentally 

the removal of the pos 
terior lobe leads to in 
creased sugar tolerance 
adiposity and polyuna 
Tumours of the pitui 
tary gland consist of 
adenomata and ademan 
tinomata which are cys 
tic tumours of Rathkes 
pouch The commonest 
tumour of the pituitary 
is the adenoma which 
arises in the anterior lobe 
and is named according 
to the type of cell which 
it resembles 

(a) Chromophobe ade 
noma is the commonest 
type of pituitary tumour 
and it gis es rise to hypo 
pituitarism It is com 
posed of masses of non 
granular cells showing no 
specific staining proper 
ties (Fig 526) Probably 
the cells are an embryonic 
type of the chromophobe 
cells which occur in the 
1 normal gland There are 

no eosinophile cells and the tumour does not furnish any endocrine 

^fchromophile or eosinophilic adenoma is made up of granular 



Fig 527 —The T 


T\ PES OP H\ FOWItHTAMSM 
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eomophile cells that resemble the nonnal epithelram of the anterior 
lobe. The cells Tan in sire and shape and there are general!} a 
few chromophobe c ell* present as well Thi* type of tumour produces 
symptoms of hyperpituitarism 

(c) Mixed adenomata resemble the general chromophobe tumour 
with «ome eosinophde cells scattered through it These tumours 
gn e rise to dyspitmtary or mixed syndromes owing to the blending 
of the hvpo- and hvperpitmtai} features 

Hyperpituitarism is alwais associated with the anterior lobe and 
chows itself either as a gigantism in children or acromegaly in adults 
the former being a relatue increase of all parts of the body while in 



Fic 3 S — Skiagram of Sextj, showi sc Enlarged PrmrAxs Fossa dce 
to as \desoma of the Pitcttasy (\fter Operation) 

the latter the chi°f changes are in the skull spine and dntal portion* 
of the extremities In hypopituitarism the eflects al*o differ as the\ 
occur m childhood or adult life. When developed in childhood two 
types are noted one m which the child is infantile m character with 
small bones and fine hairless «km (Lorain s disease) the other in which 
there is great and generalized deposition of subcutaneous fat with 
sex infantilism and increased sugar tolerance without any arrest in 
growth (Frohlich s syndrome) (Fig 

Rathhes pouch or stalk tumours are wholly or partially cystic 
tumours arising in the pituitary stalk and are therefore supra 
pituitary in position These neoplasms are very similar in micro- 
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vnni~i1 annearance to fibrocystic disease of the jaw It is for this 

is their tendency to undergo calc, f, cation wh,ch usually can easily 
Tn ah Pituitary enlargement signs of pressure may occur 

either early or late 

and the surgeon is 
then anxious to know 
whether the tumour 
is in the pituitary it 
self or is suprasellar 
in origin If it is an 
adenoma of the pitui 
tary, the sella turcica 
enlarges in size down 
wards and forwards 
(Fig 528), eventually 
depressing the sphen 
oidal air sinus, supra 
sellar tumours usually 
erode the clinoid pro 
cesses, and there is 
flattening of the sells 
turcica Varying dis 
turbances of vision re- 
sult from this, the 
most common being a 
bilateral hemianopia, 
followed in time by 
optic atrophy with 
complete blindness 

(Fig 529) Int ™I 

cranial pressure is not 
markedly increased, 
but headache is often 
complained of usually 

without vomiting, and r 

cations oT taste and Ttl „ dra! ca ccn-aot tt. — the optic 

smell , 

It is only wnen n that operatl ve treatment is indicated 

pressure symptoms ha e an^ ^ exposing the pituitary gland 
There are two chiet o sp t e n 0 idal The former is the one 

SsSiuy ' adopted ^'neurological surgeons of this country 
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Trans frontal Exposure o! Pituitary Tumours 
The transfrontal approach should be used fo 1- all suprapituitary 
tumour! 

The patient should be placed 
in the supine position with the 
head slight!} extended ov er a 
sandbag An ear to-ear ina_ion 
is made starting about 2 cm 
above and in front of the ear and 
passing trails' erselj across the 
head to the other side (Fi? ^30) 
The scalp la turned forward* o\er 
the face the supra-orbital ' esael* 
and nerves being presen ed \a 
osteoplastic flap n, elevated out 
ward* the temporal muscle acting 
as a hinge (Fig 531) The next 
step is to elevate the dura mater 
from the orbital roof and keep it 
retracted b\ means of a retractor 
The dura mater is graduallj and 
ver> carefullj separated b> means 
of s m a ll rolls of cotton woo! 
until tbe ridge of the lesser wing 

Fig 530 Isasiov for TeaxsfbovW- 
Affroach to Pituitary Toionts 

of the sphenoid is reached (Fig 
531) Chi the medial side the 
separation is Lmited b} the 
olfactor} groove The dura mater 
is incised at the limit of separa 
tion and the cerebm-cpmal fluid 
allowed to escape \n Qlnmi 
nated retractor is now inserted 
through the opening in the dura 
mater and beneath the frontal 
lobe of the brain and is then 
carefullj and slovvlj retracted 
"hen the nght optic nerve will 
graduallj come into view (Fig 
53;>) As a result of the pressure 
of the tumour the optic nerve 
maj be flattened The pituitarj 
tumour will be seen to the inner 
side of the optic nene and the 
internal carotid artery maj sometimes be seen lying to the outer side 
of the optic nene 
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The capsule of the tumour is incised with the diathermy needle 
and the interior of the tumour is aspirated or removed by means ot 
a small metal loop The capsule is then 
gradually removed by careful traction 
Haemorrhage may be controlled by means 
of small rolls of cotton wool and a gentle 
stream of hot saline solution To be certain 
that all the tumour capsule is removed is 
wellmgh impossible in every case and for 
this reason it is advisable to give a course ol 
X ray therapy after the operation 

Cystic stalk tumours are exposed in a 
similar way The c>st is punctured the 
fluid withdrawn and the capsule removed 
by firm traction The closure of the wound 
after a transfrontal operation is quite simple 
The bone flap is replaced the periosteum 
sutured and the scalp returned and sutured 
with interrupted silkworm gut sutures 

Trans Sphenoidal Exposure of Pituitary Tumours 
This operation is seldom performed to day its only indication is 



?IG 532 FXPOSURE OF 

Both Frontal Lobes 
by a Large Tlvp 


1 case of acromegaly 



u Exposure 0 
mviTARY Tumours 


Fi - ,,, —Trans Sphenoidal 
fig 53o Tumour 


Intratracheal anass 
thesia is essential in 
this operation and the 
patient should be in 
the supine position 
with the head well ex 
tended The frenum 
of the upper hp is 
incised and the 1 p re 
tracted upwards with 
a periosteal elevator 
the muco periosteum 
is then displaced up 
wards until the an 
tenor edges of the 
nasal septum are ex 
posed A submucous 
resection of the nasal 
septum is now per 
formed andthesphen 
oidal attachment of 
the vomer exposed and 
removed By means 
of a lighted speculum 
the antenor walls of 


— i.pnmdal sinuses can be seen and the thin bone which consti 
tutes P these walls together with the thin vertical septum separating 
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the two sinu*e« can then be removed bv long thin alligator forceps 
thus expo in® fullt the cavitt of the spheroidal sinuses {Fig 533 ) 
The bulging fioo of tie sella turaca which forms the roof of the 
sphenoidal «mnse» can now be seen and thn> is broken through 
exposm® the dnra in-ter covenn® the tumour The dura mater is 
mei-ed with a long thin hooked knife and the tumour contents 
can be seen discharging into the cant) of the sphenoidal sinuses. 
As much as po* lble of the softuh tumour substance is removed, bj 
suction 

Drainage is carried out bv inserting a thm «tnp of rubber into the 
«ella turcica and allowing it to he between the muco-peno-teal la vers 
of the nasal «eptum and 
fixing it to the frennm of 
the bp The rubber stnp 
should be removed after 
an interval of thirtj-six 
hour* The nasal cavities 
are plugged with gauze 
vxiked in vaseline which 
should be removed 
twent) four hours after 
operation The patient 
is nursed in the Fowler 
position 

The surgical treatment 
of pituitarj tumours gives 
excellent results. 

\ ray treatment of 
pitmtarv tumours «hoold 
alwav s follow «urgieal re- 
Fi c - VRixRioGtoi ix * Case of parieto- moval so that there i> 
Teupokal Glioma. no fear of am recurrence 



The cerebral vessel* are pushed np by the But \ raj treatment 
t 0 ™ 0 ” should nev er be giv en bv 

, , , itself in the absence of 

operation where there are si -ns of increased intracranial prepare 
became there u. a great tendency for the pressure to be raised still 
further owing to the cedema of the brain earned bv the treatmeni 
\\e have «een two fatal results follow such treatment and several cases 
of retinal hemorrhage 

Axtenal enrephalographj maj be of me in «ome cases where the 
diagnosis of the cerebral tumour is difficult 10 to 20 c-C of thoro- 
tra_t are mjectedinto the internal carotid arterv and an Vrav 
exposure made The outline of the cerebral v e^els v> clearlv demon 
strated (rig 534) If a tumour i* pressing on the brain that area 
vnU not appear to hav e anv blood vessel* pasnng to it Arteriograms 
ma> aho be useful ui the diagnosis of congenital intracranial aneurisms 
and angiomata. 
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The Surgical Treatment 0! Epilepsy. 

The only operative treatment for this condition now seriously 

other^iandestati^^ which shoulil guide^ coned 

resulting from injuries It may aj ° . y sh ht unrelieved 
ditions (I) A -enrate‘0 £^52»’ of Lllus Ifter a fissured 

depression of the skull (3) exaes fn)m MlHtu f j e r a con 

fracture or chronic thtcMn mg . ^.mBted.lDcbomc 

tusion, whereby the dura mater j adherent cicatrix in the brain, 

meningitis, usuaM S' "!?£ m "y^Sf fSnts (5) a single 

and particularly h f!“ iectlne ,„ t o the cerebral substance, and 

(6) P a e s a' ^ri P ro e f°pene?ra£g tvoulds of the brain wh.ch have been 
treated by decompression , tlc seizures of the Jacksonian 

The Symptoms r ro ^“““ a *rj L , v]t h the portion of cerebral 

type, the exact ‘ Lwali ration of the lesion depends partly 

rtS^fttira 

cases in wh.ch the 

in the category of idiopathic P P ,, and It may be that 

,s opened over the ^»'3Stad, it will, of comae. 

some depressed fragment o pic foull a due to the presence 

be removed Ocjw^y “, c >“ 0 R )ur y If, however nothing is 
of a haematoma at the site he mem branes and the under- 

found but an adherent aatnx M^n as (0 whether the SUI geon should 
lying brum, it is still an ope q number of cases the cicatnx and 
proceed further “ have been removed, the fits ceased for 

underlying bra,n recurrence followed sooner or later from 

?h‘e^noMSSSTacatrnr 

Hernia Cerebri. 

. „ m eant a protrusion of the brain substance 
By hernia cerebri „ m the skull It thus differs from an 

through an insists in the protrusion of brain substance 

encephalocele, +nmw 

through some cong o{ , n creascd intracranial pressure, and may 

It is always an e\»oe f or the relief of compression 

U ,0 ™ s 
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1 When a decompression operation has been performed for a 
cerebral tumour The brain substance protrudes through the opening 
under the scalp and by this means a temporary relief of intracranial 
tension is brought about the patient s life prolonged and pOavibly 
consciousness restored for a tune. The tumour however continues 
growing and sooner or lata- the patient dies comato-e unless the 
tumour is inflammatory and <Lsappears 

2 The other variety due to a compound depressed or punctured 
fracture is the result of infection in the underlying brain substance 
and the increased pressure within the ^knll thereby induced leada to 
a protruaon of inflamed and eedematous cerebral tissue through the 
wound m the dura which is usually of small size. The tumour is soft 
and dusky in colour and pulsates synchronously with the heart the 
pulsations being often evident to the naked e> e and it usually increases 
in size somewhat rapidlv At first the mental condition of the patient 
is unimpaired but sooner or later coma follows if the hernia progresses 
ending in the patient s death To begin with the mass consists mainly 
of eedematous granulation tissue co\ ered by blood-clot without much 
brain substance but later on cerebral tissue itself mav protrude. The 
condition is usually recovered from with care but the patient has an 
adherent acatnx and is always liable to develop evidences of cerebral 
instability epilepsy or insanity In spite of this he may remain fairly 
well if the original hernia did not involve the lateral ventricle if the. 
cavity or any of its prolongations is laid open and invaded by sepsis 
inflammatory troubles are certain to supervene without much delay 
in spite of temporary healing W ithin two y ears all such patients are 
likely to die of septic encephalitis 

Treatment — Prev ention of this affection must always be aimed at 
by erdeavonnng to render any wound involving the meninges aseptic 
and providing for rehef of tension Punctured wounds and depressed 
fractures of the skull even when giving nse to no urgent symptoms 
should always be operated upon since freedom from tension may 
prevent the formation of a hernia cerebn even should absolute asepsis 
not be attained If however a hernia has developed treatment 
consists in the application of wet gauze packs soaked in hypertonic 
saline solution or in gly cerrne and formalin (2 per cent ) with th*' obiect 
of providing an escape for the fluid from the eedematous hernia dry 
dressings are always undesirable Gentle pressure is useful and 
lumbar puncture is sometimes helpful Under no circumstances 
should any attempt be made to slice away the mass After a time 
and sometimes quite suddenly the condition begins to unprov e the 
hernia diminishes m size and the wound granulates over and heals 
leaving however an adherent acatnx. 



CHAPTER XXX 

AFFECTIONS OF THE LIPS AND JAWS 
Affections of the Lips 



Vic Single HareLip with 

bot Little Involvement of toe 
Alveolus and hence Slight lie 
FORMITY OF NOSE 


Fig 536 — Single Hare Lip and 
CompIete Cleft of Alveolus and 
Palate with Great Nasal de 

FORMITY 


formity of Nose 

1 the bony alveolus and the floor of the 

nos? „ 0 „d m eSe»d°teSds through the palate The name i s not 



A lip with Displacement Forwards of 

no 537 — Double <»»*»*£“„ (Os Kei.ivoM) 

T „e Central ^ B sec „ „ profile 


, is cleft m a Y shaped manner the fissure 

bei ng^ central 'belon 'anit hWnrg above into each nos.nl 





A MANUAL OF SURGERY 


Varieties —A hare- lip is complete or incomplete according to whether 
or not it extends into the nostril It is termed simple {Fig 535) if 
limited to the soft parts alveolar if the bom alveolus is also involved 
complicated if associated with a deft palate {Fig 536) 'Hie defect 
may exist on one or both sides of the middle line if unilateral or single 
it is most common on the left side in the proportion of two to one 
if double or bilateral it is usually but not invariably alveolar and 
accompanied by a complete deft of the palate. The central portions 
of the lip and al\ eolus (os incisivnm) maj retain either their normal 
position or as is more frequently the case in the bilateral type project 



Fig 53S— Head or Fcetcs or 
about Fite Weeks iron \x5Tual 
Aspect (after His) showing the 
Primitive Stdmod.ecm Bocvdee 
IboVe by (A) the Undivided 
Frontd-xasal Process Laterally 
by (B) the Maxillary and Below 
by (C) the Still Separate Max 

□IB OLA R PROCESSES. 

The qmoqne-radiate appeaiaoce is 
well represented 


Fig 539 Head or Fcrrrs or Six to 
Seven W elks from the A evtral 
Aspect (Afteh His ) 

The mandibular processes (E) have 
now united the ocular vesicle (C) 
is seen on e ther side towards the 
upper end of the orb to-nasal fissure 
and the frontivnasal process has 
de -eloped f \) interna} and (B) ex 
ternal nasal processes on e ther side 
of (F) the still unclosed anterior 
nares (D) maxillary process. 


forwards at the end of the nose forming a proboscis-lib e appendage 
(Fig 537 A and B) its base of support is often thin and elongated so 
that lateral mobility may be obtained Ev en in simple cases the nose 
is deformed being broad and flattened a condition which becomes 
much more marked when the alveolus and floor of the nose are widelv 
fissured Hare-lip is not uncommonly associated with other delomnties 
e g spina bifida and talipes and it is frequently transmitted from one 
generation to another Occasionally a thin red line as of a cicatrix 
is seen occupy ing the portion of a harelip cleft and is probably due 
to a persistence of the raphe of union of the labial segments a slight 
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groove in the alveolus may also be observed at a corresponding 

^Development —The bonj and fleshy parts of the face originate from 
the outgrowth of processes around the cavity formed by the bending 
forward of the primitive cerebral vesicle over the end of the notochord 
At about five weeks after conception the primitive buccal cavity or 
stomodacum has a qmnque-radiate appearance due to the manner m 
which these processes are formed (Fig 538) A broad median lappet 
(fronto nasal process. A) descends from above, this is separated by a 
fissure on each side from the symmetrically placed maxil ary processes 
(B), and these again below from the more prominent mandibular 
processes (C), which early unite across the middle line, to form the 
lower law' The fronto nasal process soon, however, Ranges On 
either side of a slight depression in the median line is placed the internal 
nasal process or globular process (Fig 539 A), from which are produced 
superficially the central portion of the upper lip and from its deeper 
aspect the mtermaxilla which divides into the two incisive segments, 
each carrying the germ of an incisor tooth Separated from this by 
fh») ihichlubsequentlyformstheantenornares istherounded 
nasal process (B) from which develop the side of the cheek 
andThe alfnasr St roal to this a fissure (naso orbital) runs up to, 
and even beyond, the primitive eye (C) and this is later on closed by 
ana even Dey * *. i and external nasal processes on the inner 

nK W mayilIarv d processes, which thus exclude the external nasal 
nasal and maxi lary sses, Jt B do „ blIess owlng to this 

from participation rt depression around the ala nasi con- 

smm!™uch I distmct and charactenstic feature of the face At the 
stlt '" e ® deeper parts of these nasal processes are uniting with 

S nnT »Sher and J5th P the palatal plates which grow horizontally 
one another a side of the maxillary processes uniting in a 

vT ed smure fte point of lunct.on of the limbs being situated at 
Y shap'd rtitmu o £ , J union of all these elements is taking 

Pkee tom tS^ShTthe tenth week, and by that date even the 
iivnila ihf* last part to unite should be complete 

uv 2 * jJSJv hare lip is due to a failure of umon of the internal nasal 
Ordinary har P in external relation with it , if limited to the 

pr w^TS t Jsunple t hare lip) the cleft runs between the internal nasal 
soft P art ^’ ^Loesses if complete or alveolar, between the same 
and maxillary p , a p y but m addition between the internal and 
two and on the dee p side The cleft in the 

external p b ° tween the mtermaxilla and the maxilla (Fig 54°) 
alveoius passe “ { the teeth vanes somewhat, smce the germ of 
I^VilTmnsor iSS developed on one or other side of the suture 
L h ? ,at l /^ maxilla and mtermaxilla, or may even lie between the 
between the lateral incisor is sometimes found on the outer 

segments ^ on t he inner, moreover, an accessory incisor 

SccrosionSy dSpcd on the tuner side of the cleft 
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The os mcisivum or projecting portion of the intermaxilla usually 
consists of two segments of bone united in the median line and in a 
child most frequently contains only the two milk central incisors and 
the rudiments of the two permanent ones occasionally as we have 
just stated there may be an extra tooth developed on one or both 
sides of the process 

A simple hare-lip does not interfere seriously with the infant s 
nutrition but when double and especially if associated with a cleft 
palate considerable trouble ma\ anse thus necessitating surgical 
treatment as a lifesaving measure at a very early date It must 
also be remembered that all movements of the face eg in crying or 
laughing exaggerate the deformity from the unbalanced action of 
the dmded orbicularis ons and other 
muscles 

As to the period at which to operate 
the sooner the better during the first 
week of life is the usual time as this 
allows the infant to take the breast or 
feed from a bottle in a normal manner 
Operation for Single Hare-Lip — The 
child should be laid on an operating 
table with its arms bound to the body 
The surgeon stands behind it the 
anaestl etist and assistant one on each 
side The operation may be described 
in three stages 

i The lip is thoroughly dissected up 
from (] e maxilla and alveoli by cutting 
through the reflections of mucous mem 
»» suiuiuoi of m* ^rane and the attachment of the muscles 
CLEfT IN Alveolar Hase Lip and other soft parts This is mainly 
I i« Incisors c can ne tooth needed on the outer side and where 
M* M 1 first and second molars tnere is much rattening of the nose 
the ala nasi will also require to be separ 
ated This may cause some amount of bleeding but sponge pressure 
easily controls it 

2 The edges of the cleft are then pared The object to be attained 
is the union of the cleft lip by means of a cicatnx which shall be as 
unobtrusive as possible v hiist the red margin must be continuous and 
the section such that the raw surfaces are larger than are absolutely 
necessary so as to allow for subsequent cicatricial contraction without 
the development of a notch Two of the best methods are as 
follows 

(a) The incision extends from the apex of the deft or from within 
the nostnl m a crescentic manner {Fig 541) on each side and where 
the nose is much flattened more tissue is removed on the outer than 
on the inner so that when the parts are sutured together the nostrils 
become as nearly as possible symmetrical. By this means the depth 
of the lip is increased to allow of subsequent contraction whilst the 
red margin can be made continuous 
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(J) Mtrault s Operation (Fig 542) —The inner margin and apex of 
the cleft are pared so as to leave a raw surface a flap of red marginal 
tissue as thick as possible is then cut from the outer side and implanted 
on the bevelled raw surface of the red margin on the inner side the 
upper portions of the cleft being also apposed . 

Sutures are now inserted to maintain the lip in the position into 
which it can be drawn by the lingers without tension Two deep 



p, G 54 , —Rose s Operation for Single Hare Lip 
On thp left s de the semilunar incisions are seen extending as far as the free borders 
of the l P The 1 ght hand figure sho vs the parts dra vn into position the 
cross lines represent the catgut or horsehair stitches 

silver wire sutures should be introduced one just above the red margin 
and one close to the nose to draw into position and steady the nostril 
trindi should be left smaller than that on the other side so as to allow 
£ subsequent dilatation which is certain to occur Horsehair or 
catgut stitches are used to bring the exact margins together the 
continuity ot the muco cutaneous line being accurately preserved 

i&sSz} {@$$0 

FlG 542 — Mirault s Operation for Hare Lip 
The formation of the to he implanted on the 

, «,♦ Prices of the mucous membrane upon the deeper aspect 

and the cut g stltch after lt 1S tightened being used to elevate 
bei ri' S v^ l the ho and thus assist the insertion of the next The wound 

and evert the Up ana m of gaU2e and secured by another ^ 

is dressed wit P b tterfl> so tbat tbe narrow body shall fit 

pieCC t C S ho and the wings spread over the cheeks this is fixed by 
collodion Sid maintained for some days after the stitches are removed 
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the deep ones on the fourth da} and the superficial ones about the 
eighth or tenth Careful feeding b} spoon is necessary , the mother’s 
milk being drawn off and given in this wa} if possible In simple 
cases the child may be returned to the breast about the fifth da} 
In order to prev ent the child from picking at the hp or disturbing tne 
dressing it is well to put a splint on the flexor side of each aim to 
control the elbow joint 

The Treatment ot Double Hare-bp may be discussed under two 
headings uz the treatment of the os mctsivum and that of the soft 
parts 

The os incisivum need not be touched if it retains its normal position 
and the labial clefts are then alone dealt with , but if it projects forwards 
as is often the case it must be either removed replaced, or reduced in 
size (a) In bad cases where there is much projection the process 
must be removed The central portion of the upper lip is freed from 
it b} dissection and the hose of the process divided with cutting 
pliers a small arter} in the bone will spurt vigorousl} . and ma} need 



Fig 543 —Rose s Operation for Double Hare t-o> 


The central tubercle is pared in a V-shaped manner and the lateral segments by 
enrved incisions extending to the red margin and then inwards Only the 
apex of the central portion is included in the completed lip 

an application of the cauter} to stop it The operation on the lip 
is deferred till ten days later A certain amount of deformit} from 
dropping back of the upper lip is certain to result but can be m measure 
obviated by adding a projecting cheek plate to that which carries the 
artificial incisors (6) Reposition ma) be effected by sev eral methods 
the best of which is Bardeleben s who incises the lower border of the 
septum strips off the nraco-penosteum from either side and then bends 
or breaks the bone back into position fixing it by silver wires and 
muting the lip at once to form a splint to maintain it in stiti The 
advantages claimed for reposition are that the patient retains his own 
central incisor teeth and that the normal contour of the ja« and face 
is not interfered with Against this plan however must be placed the 
facts that the bone rarely becomes firmly united that the teeth are 
stunted and erupt obliqnel} backwards from rotation of the process 
and that its presence prevents the maxilla from falling together and 
increases the difficulties of subsequent!} dosing the palatal deft 
B} dividing the septum parallel to the plane of the palate the process 
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can be slid back and its rotation is thereby avoided (c) Where 
however the projection is not great the size of the os mcisivum can 
be lessened by gouging out the teeth contained within it so that the lip 
can be closed over it 

The soft parts of the lip are dealt with m much the same way as in 
single hare lip They are freely detached from the maxilla; and the 
edges pared as shown in Fig 543 the central portion being cut into 
a V and no attempt made to incorporate it into the free margin for 


/ r 


Fic J44 — Guxibs Operation for the Formation of Cupid s Bow 

fear of depressing the tip of the nose whilst the lateral segments are 
pared as in the single operation These latter are now drawn together 
and united in the middle line below the central portion so that a 
Y shaped cicatrix results One of the stitches should fix the apex 
of the V the other should be inserted just above the red margin The 
dressing and after treatment are as in the single operation For a time 
the child may have difficulty in breathing owing to the diminution in 
the size of the oral aperture but thts is obviated by the nurse drawing 
down the lower lip with the fingers 

Although this operation gives excellent 
results the upper lip is often straight with 
very little mucous membrane showing In 
these cases the Cupid s bow operation 
devised by Gillies gives excellent results 
as can be seen in Fig 544 This operation 
is performed some ten years or more after 
the original one 

Median Hare-lip may occur m one of two 
forms either a simple cleft exists in the 
middle line (Fig 545) or there may be an absence of the inter 
maxilla and nasal septum causing flattening of the bridge of the 
nose and a broad median defect flanked by the maxillary portions 
of the lip , , 

Oblique Facial Cleft is an uncommon deformity characterized by a 
cleft or sulcus in the face starting from the usual situation of a hare- 
lip below but running up outside the no'tnl to the inner side of the 
lower lid (Fig 54 6 ) Coloboma of the ins or choroid is sometimes 
associated with this rare defect The deformity is due to non closure 



■Tic. — Median Hare Lip 
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of the naso-orbital fissure and runs along the line of the nasal duct 
It may be limited to the soft parts or may involve the bones even 
laying open the antrum 

Macrostoma (Fig 547) characterized by an abnormal width of the 
mouth and n> due to non union of the maxillary and mandibular 
processes It may be uni or bi lateral and is usually associated with 
anomalies of development of the ear accessory a uncles being often 
present As a rule a small papilla on the upper and lower margins 
will indicate the true limits of the mouth being constituted by the 
points of attachment of the orbicularis The existence of these is of 
great importance as indicating the extent to which the cleft must be 
pared in order to restore the mouth to its normal size 

Vuiktalu CUfts are exccedm*! 4 * race 'They are due to non union 




Fig 346 — Oblique Facial Cleft Fig 547 — Macrostoma with Acricu 

OR RATHER CICATRICIAL DEFORIirTY LAI APPSJCDAGES. 

along the Like usually tea 

VERSED EY SUCH A CLEFT 

of the mandibular processes in th'’ middle line and involve either the 
soft tissues of the low er lip alone or may extend to the bone and e\en 
the tongue Treatment is as for ordinary bare-lip 

Microstoma is the term applied to a condition m which the fusion of 
the parts entering mto the formation of the lips progresses to a greater 
extent than usual so that the oral orifice is contracted. It may be 
associated with defective development of the lower jaw In the more 
sec ere cases where the mouth is extremely narrowed a transverse 
cut should be made outwards on each side and the mucous membrane 
stitched to the skin 

M&erocheiha, or hypertrophy oi the lip occurs m three forms 
(l) The congenital variety a condition analogous to macroglossia 
and due to a congenital distension of the lymphatic spaces or chronic 
lymphangiectasis accompanied by overgrowth of the connects e tissue 
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The lower lip is most often involved and is firm thickened and everted 
causing considerable deformity The treatment consists m the 
removal of a V shaped portion from the centre (2) An acquired form 
occurs m children and yotfng people with a tuberculous inheritance 
constituting the so-called strumous lip Either lip may be affected 
but perhaps more frequently the upper the thickening is due to a 
chronic lymphangitis resulting from the absorption of toxic material 
from persistent cracks and fissures If these can be healed and the 
general health improved diminution m the size of the lip soon follows 
In adults macrocheiha tain almost all cases due to tertiary syphilis 
The lower lip is most often enlarged and becomes thick and hard 
It is due to the diffuse sclerosis characteristic of tertiary mischief 
General treatment and not local is needed 
Syphilitic Affections of the lip are not uncommon A primary 



Pig 54 S -Chancre or Upper Lip Fig 54 9 -Chancre of Lower Lip 
The enlargement of the submax Hary The submax llary lymph glands are 
lymphat c glands s very ev dent enlarged 


chancre may be caused by kissing or by smoking an infected pipe or 
drinking from a glass with an infected rim It usually presents a 
smooth ulcerated surface discharging a small amount of sero pus 
resting on a mass of infiltrated tissue which may extend over the whole 
lio (Fig 548) The induration is not so great as 10 diancres upon the 
Genital organs but the infiltrat on is much more extensive Enlarge 
ment of the submaxillary lymphatic glands occurs very early and the 
disease usually runs an active course A labial chancre may closely 
resemble epithelioma but is distinguished from it by its rapid develop 
ment up to a certain point by the early implication of the glands 
which soon become very large by the positive Wassermann reaction 
bv the age of the patient and the course taken by the case as well as 
bv the local appearances (Fig 549 ) The surface is usually flattened 
and less warty and irregular than in epithelioma whilst the skm is 
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more involved than the mucous membrane Moreover it is more 
common on the upper lip whilst epithelioma is usually seen on the 
lower (compare Figs 55 » and 55 i) In the secondary stage mucous 
tubercles are frequently met with 1m Diving the inner side of the lip 
and the angle ot the mouth tu the tertiary period serpiginous ulcera 
tion and gummata may occur or the diffuse induration described above 
In minuted syphilis cracks and mucous tubercles are constantly 
present and may he so extensive as to leave cicatrices radiating from 
the mouth which are very characteristic (Fig 49 p 176} 

Cracked Lips (or as they are often called chapped bps) are usually 
the result of cold weather a central crack or fissure forming which 
is extremely painful and liable to bleed very readily on ev ertmg or 
stretching the part The lower Up ts that generally affected- In 
tuberculous children more than one maj occur and by their persistence 
the} gi\c rise to a considerable degree of induration .and infiltration 
and perhaps lead to glandular trouble All that is needed in the shape 
of treatment is the application of a little lanolme or cold cream but 



if they persist it may be advisable to touch them with nitrate 
of silver 

Herpes Labiahs is a condition usually associated with catarrh and 
not infrequently with pneumonia or other fei ers Either lip may be 
affected and the herpetic eruption is quite limited m extent It 
consists of a number of little vesicles situated on a hyperanuc and 
painful base after a few days the vesicles become transformed into 
pustules and these in turn burst and dry up the whole affection 
lasting perhaps a week or ten days No special treatment is required 
If the inner aspect of the lip is affected the epithelium early becomes 
sodden and is shed so that the vesicular stage is much shorter 

Mucous Cysts occur on the inner side of the lip in the form of small 
rounded swellings which are translucent and contain a glairy fluid 
They are often due to trauma whereby the opening of a mucous gland 
is blocked The whole cyst wall should be dissected out and the 
wound closed by stitches 

Nam are frequently met with in the lip If confined to the inner 
aspect they may be dissected out but when large and involving the 
whole thickness they should be dealt with by electrolysis 
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Warty Growths are often seen on the lower lip, especially near the 
angle, and may then simulate epithelioma They are distinguished, 
however by the fact that ulceration is not often present, that the 
lymphatic glands are not involved and that there is but little infiltration 
of the base (Fig 552) They should, however, be removed as early 
as possible, since malignant disease often starts from them 

Epithelioma of the lip usually occurs m men of the working classes, 
and is commonly due to the irritation produced by smoking a *hort 
clay pipe, which is allowed to rest on one or the other side near the 
angle A semicircular notch will frequently be noticed in the teeth of 
the upper and lower jaw, corresponding to the situation of the growth 
on the lip, and caused by the constant friction of the pipe stem It 
may also start opposite the site of some projecting rough or carious 
tooth It is but rarely met with in women, occurring in England 
m not more than 5 to 6 per cent of the cases and 
probably most of these are clay pipe smokers It 
is certainly more common amongst country folk, 
who use the short clay pipe, than amongst the 
cigarette and cigar smokers in towns 

The disease may start as an induration around 
a crack or fissure, which gradually extends, forming 
a typical malignant ulcer, or as a wart-like growth, 
which f ungates and ulcerates, or as a chronic in- 
filtration leading to an irregular nodulated thicken- 
ing of the lip, which sometimes looks shrunken and 
feels sclerosed (Fig 550) Occasionally it develops 
at the angle of the mouth, and then involves both 
bps (Fig 551) 

Unchecked by treatment, the disease steadily 
progresses, forming an ulcerated mass of greater 
or less size, and even involves the jaw The sub p S a 551 — Papilloma 
mental and submaxillary glands are early impli of Upper Lip 
cated as also the glands which accompany the 
carotid vessels Beyond this however, the disease rarely extends, 
visceral complications being uncommon Death is generally caused 
by the secondary growths m the neck, which attain considerable 
dimensions and then ulcerate, this stage being possibly preceded 
by one of cystic degeneration From these ulcerating surfaces a 
quantity of discharge escapes, the amount varying with the septicity 
or not oi the wounds Intense pain is caused by implication ol 
nerves, and hemorrhage from the \essels in the neck is likely to 
follow 

The Diagnosis of epithelioma is rarely doubtful but occasionally warty 
growths or even a primary chancre, may be mistaken for it The 
clinical history generally suffices to determine the nature of the mass, 
as also the character of the base and the appearance of the parts, 
but in uncertain cases the removal of a small portion of the edge under 
local anaesthesia, and its microscopic examination are required to set 
doubts at rest 

Treatment — The primary growth must be excised completely, if 
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such be possible together with its lymphatic connections including 
the submental and submaxillar} glands and the deep carotid glands 
whether they can be felt enlarged or not Wien once the deeper 
glands in the neck have become palpably enlarged they often con 
tract such adhesions as to render their extirpation impracticable 

If the growth is limited to one part of the lip incisions extending 
half an inch beyond it in all directions should be made (rig 553) and 
the wound closed as in a case of harelip without much dc/onnitv 
resulting When it is more extensive considerable ingenuity must 
be exercised in order to make good the defect 
When the whole lower lip requires removal Synes operation may 
be performed with advantage It consists first of all in the complete 
excision of the diseased lip Two curved incisions arc then made 
starting from the middle line of the wound and extending downwards 
under the chin to terminate below the angles of the jaw an inverted 
V shaped portion of “km between them remaining fixed to the sym 
phycis menti to form a base of support for the new lip The lateral 
flaps are now dissected up 
raised and united one to 
the other in the middle line 
so as to constitute the new 
lip an inverted Y shaped 
cicatrix resulting The elas- 
ticity of the skin in this 
region allows this to be ac 
comphshcd and the whole 
wound dO'ed without leav 
ing any part to granulate 
The mucous membrane 
should be finally stitched 
to the skin over the upper 
free margin Heal mg by first 
intention usually follows 
5s j — 1»ciswns tor Removal of If the whole of the Upper 
Epithelioma op Lip lip needs to be removed It 

may be restored in a variety 
of ways Perhaps one of the best consists in making incisions 
which skirt the abe nasi on each side and then extend outwards 
into the cheeks sufficiently to allow the tissues when they have 
been freed from the maxills by undercutting to be drawn together m 
the middle lme In «uch cases care must be taken not to encroach 
on Stenson s duct 

Radium may be used instead of operation and should always be 
tned in inoperable cases It is important to protect the teeth and 
the jaw by sheets of lead otherwise necrosis will supervene Inter 
stitial radiation is essential surface application is useless The total 
dose will vary with the size of the growth and will consist of from 
1 500 to 3 000 mg hours The glands in the neck can be treated m 
a similar manner 
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Affections 0! the Teeth 

Dental Sepsis — -Allusion has already been made (p 65) to the 1m 
portant part plajed by this condition in the production of many forms 
of general poisoning of the system of the so-called rheumatic type and 
in the genesis of various inflammatory conditions of the intestinal 
track and its adnexa Streptococci are normal inhabitants of the 
mouth, and these, together with various diphtheroids, are probably 
responsible for most of these lesions staphylococci are not often 
present Doctors and dentists must co operate in dealing with these 
affections, which play such an important part in the health of the 
community 

There are two mam sources of absorption in connection with the 
teeth, viz the apices and the gums 

I Pen-apical infections occur in about half the cases The sequence 
of events is usually as follows. The pulp cavity of the tooth becomes 
infected as a result of the extension of dental caries from the surface, 
acute inflammatory phenomena of a purulent type, accompanied by 
severe toothache, end in necrosis 
of the pulp, and when effective 
drainage is not provided, in escape 
of bacteria through the apical 
foramen Inflammation is hereby 
caused, and may result in the 
formation of a gumboil (Tig 555), 
with relief to the pain and tension 
If no gumboil forms, the process 
may quiet down, but an encap- 
suled focus remains at the apex 
of the tooth If the peri apical 
trouble is chronic from the first, 
a granulomatous nodule forms, or 
a small cavity lined with granu 
lation tissue results, or the bone itself is invaded, and possibly a 
localized necrosis follows From any of these local lesions genera! 
absorption may occur The affected tooth may or may not be tender on 
pressure, the pulp cavity may have been filled, and yet mischief may 
be present, as some tiny septic focus near the apex may have been over- 
looked, and thus the filling may have done harm rather than good 

X-ray examination in all such cases is an essential element m diag- 
nosis, and the interpretation of such radiographs by an expert is very 
necessary, since many pitfalls exist for the inexperienced (Fig 554) 

A definite cavity or focus of necrosis around the apex of a tooth is 
fairly easy to recognize, but the mere existence of alveolar absorption 
around teeth, especially in those past middle life, must not be looked 
on as necessarily dangerous or requiring extraction 

The wholesale removal of teeth for chronic rheumatism in the 
hope of thereby eliminating some undiscovered focus of septic absorp- 
tion is wholly unjustified, and has been earned to such length as to 
be a disgrace to the profession Each tooth should be separately 



Fig 554 — Skiagram showing Apical 
Abscesses in Connection with 
Teeth 
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is absorbed parchmert We crackling can be felt finally the con 
dition presents as a rounded tense elastic swelling ; around the margins 
of which the reirains of the expanded bone can be detected Jn tne 
upper jaw the\ often encroach on and project into the bon) antral 
cavity pushing the mucous membrane in front of it The tooth 
which is the cause of the trouble is alwavs dead and frequently merely 
a septic root is present 

The ca ise of these cysts is probably the proliferation of certain 
embryonic remains of the enamel organ brought about by the urita 
lion of toxic matter which has escaped from the pulp cat ity These 
fcetal residues are lighted up into activity developing into masses 
or columns of epithelial tissue which undergo cystic degeneration 
Their pathogenesis is practtcally identical with that of the epithelial 
odontome (p 209) but merely one cyst develops here instead of many 
The fluid contained therein is thick and mucoid m character and 
broken down epithelial 
cells and cholestenne 
are seen in it on micro- 
scopical examination 
Treatment—' The 
cyst must be laid freely 
open into the mouth 
the septic tooth or 
stump removed, and 
the anterior wall of its 
alveolus cut away The 
alveolus and cyst thus 
laid into one cavity are 
scraped so as to re 
move all the epithelial 
lining ard packed with 
gauze as to ensure 
healing by granulation 
In the upper jaw the utmost gentleness js required in dealing with 
the deeper wall of the cyst as the septum between it and the antral 
cavity may be extremely thin and entirely devoid of bony tissue. 

Odontomata or tumours connected with the teeth are described 
elsewhere (p 209) 

The Extraction of Teeth — Although this operation is usually under 
taken by dentists yet surgeons and medical practitioners have not 
unfrequently to perform it and not a little skill and judgment are 
sometimes needed in its execution An anesthetic may or may not 
be employed. If merely one or two teeth are to be drawn gas or 
chlonde of ethy 1 will suffice but when a large number require extraction 
at one sitting it is better to give ether or the CJE. mixture chloroform 
should ne\ er be administered when the patient is m the sitting posttioo. 
The posterior teeth axe of course dealt with first and subsequently 
those m front Suitable forceps are required for the various teeth 
and the number of fangs belonging to each must be kept in mind 
Incisor and canine teeth axe removed by a combination of traction and 
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rotation, the bicuspids and molars by traction combined with lateral 
movement, especially inwards The forceps, after being sterilized, 
should be pushed well up under the gum, and no traction made until a 
firm grasp has been taken of the neck of the tooth and the tooth itself 
loosened by lateral swaying 

Accidents of various types happen from time to time The crown 
may break away, leaving the fangs w situ and then each of these must 
be sought with root forceps and accounted for In dealing with the 
first or second upper molar, it is quite possible to drive a fang upwards 
into the antral cavity, setting up thereby acute suppuration within 
the cavity Laceration of the gum is often unavoidable, and injury 
to the alveolar margin may follow but such accidents as fracture or 
dislocation of the lower jaw are certainly avoidable The use of an 
elevator is sometimes desirable in order to remove old roots but it is 
an instrument that must be used with great care 

After extraction the mouth is washed out with sterilized or carbolized 
water, and the bleeding usually ceases without delay If the gum 
has been much torn, it should be pressed back into position by the 
fingers, and when the mouth is dirty it may be desirable to touch 
the socket over with tincture of iodine A mouth wash of boric acid 
or sanitas is subsequently employed 

Should the hamorrhage continue as in patients suffering from 
purpura, scurvy and haemophilia, the socket must be carefully plugged 
with a strip of gauze soaked in a styptic such as adrenalin or haemo- 
plastin, the use of perchloride of iron in this connection is undesirable 
Occasionally the bleeding restarts after two or three days as a result 
of infection of the socket , it is then necessary to open up the cavity 
freely from the outer side, cutting away gum and, if need be bone, so 
as to allow free exit to discharges and a more ready access for strips 
of gauze soaked in styptics or antiseptics 

Wisdom Teeth are not an uncommon source of trouble, mainly by 
their abnormal eruption, both as to date and manner, and this chieflj 
owing to the reduction in the size of the jaws brought about by civiltza 
tion The most common condition is for the wisdom tooth to be 
wedged agamst the second molar in such a position that its eruption 
is impossible Inflammatory phenomena usually follow, or trismus, 
and it becomes essential to relieve the condition The offending 
tooth is generally so deeply buried that even under a general anaesthetic 
it is almost impossible to reach it, and the better treatment is to remove 
the second molar, when normal eruption may quickly follow, and the 
wisdom may be able to take on the work of the second molar In other 
less common cases the wisdom tooth does not erupt, but remains 
buried even when the second molar has been previously removed 
If it should come to the surface sufficiently to cause an opening in the 
gum, infection may occur and the removal of the offending tooth 
becomes essential This may be \ery difficult, as it is often buried 
deeply and m part covered by the gum tissues A sufficient opening in 
the gum must then be made, if necessary by cutting it away, so that 
the crown can be clearly seen If forceps or elevator fail to effect 
its removal (and it is often very firmly fixed in the bone), it may be 
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desirable to burr awa> the surrounding bone so as to set the tooth 
free The greatest care must be taken to prevent infection of the 
surrounding tissues or serious consequences may follow 

ASection3 of the Gums and Alveolar Processes 
Spongy or Inflamed Gums (gingivitis) are not infrequently, caused 
b\ a dirty and uncared for condition of the teeth the administration 
of mercury or scurvy 

Pyorrhma Alveolans (or Biggs’ Disease) consists in an inflammatory 
condition of the margins of the gums accompanied by a purulent 
discharge which arises from pockets or pouches which may extend 
a greater or less distance along the roots of the teeth In the worst 
cases the gums are swollen and cedematous tD such an extent that 
the} often hide or partially coier the stumps of decayed teeth and 
they bleed readily The tongue is coated and the breath exceedingly 
offensive In less severe cases and in the later stages the tissues of 
the gums shrink and together with the alveolar border become 
atrophic the fangs are thereby uncovered and the teeth loosened so 
that after a while a natural cure may be established by the patient 
becoming edentulous The process is limited to a few teeth or may 
involve many It is generally preceded by an excesstve deposit of 
tartar beneath which bacterial infection occurs the inflammation 
spreading down along the periodontal membrane and perhaps extend 
ing to surrounding parts t g the maxillary antrum In most cases on 
making pressure along the alieolar margins a greater or less quantity 
of pus can be squeezed out For the constitutional results of this 
oral sepsis seep 66 

Treatment must in the first place be directed to the teeth and 
consists in the removal of tartar and the application of astringents 
and antiseptics preferably peroxide of hydrogen not only to the 
exposed mucous membrane but also into the pouches and pockets 
where pus collects In some cases it is w ise to destroy the granulation 
tissue forming the outer wall of these pouches by means of the electric 
cautery or even to remove the teeth Too much must not be done at 
a tune as the general symptoms may be aggravated by an increased 
absorption of toxins and the reparative activities of the patient may 
be very deficient In resistant cases vaccine treatment may be 
desirable 

Hypertrophy of the Gams is met with in the form of a sessile over 
growth sometimes almost cauliflower like around and between the 
teeth which are usually canous it occurs most frequently in children 
In slight cases the overgrowth may be destroyed by the application 
of a crj stal of trichloracetic and but in the more exaggerated types 
excision is required 

Epulis — By this term ts meant a tumour growing from the alveolar 
periosteum Two yaneties are described viz the simple and the 
myeloid 

A Simple Epulis ia usually of a fibroma! ous nature and may grow 
from either jaw though more commonly from the lower It is generally 



AFFECTIONS OFTffF LIPS AND JAWS 933 

due to the irritation of diseased teeth and although most marked on 
the outer aspect it burrows between the teeth and is also found on 
the inner side It appears as a red fleshy mass smooth or perhaps 
lobulated (Fig 557) of an elastic consistency and possibly associated 
with a little superficial ulceration It is covered with mucous 
membrane and may contain a few spicules of bone The treatment 
conststs m removing the growth together with the teeth or stumps 
with which it is connected If small it will suffice to cut away and 
scrape the bone from which it arises but if large or if it recurs after 
such treatment the portion of the alveolus from which it springs must 
also be excised This is best accomplished by extracting a tooth on 
either side of the tumour and cutting vertically through each socket 
with a saw the two incisions being united below by a chisel so as to 
remove a quadrangular portion of bone without interfering with the 
continuity of the jaw 

Myeloid Epulis — This title is applied to a myeloma developing from 
the interior of the alveolar process It forms a soft rapidly increasing 
mass of a dusky purple 
colour which runs on to 
ulceration or fungation 
the deeper portions may 
contain an ossific deposit 
Treatment consists m free 
removal of the tumour 
and of the portion of 
alveolus from which it 
arises In the upper jaw 
this sometimes necessi 
tates excision of the com 
plete palatal segment of 
the maxilla I but in the 
lower jaw it is generally 
possible to maintain the 
continuity of the mandible by removing merely a quadrilateral portion 
m the same way as for a simple epulis Operation should always 
be followed by irradiation 

Epithelioma and Sarcoma (round or spindle-celled) arising from 
the gum are both met with Epithelioma in this situation occasionally 
fungates but more often invades the bony tissues and in the upper 
jaw extends upwards to the antrum hence it is sometimes termed 
a creeping or burrowing epithelioma The ordinary signs of this 
disease become evident lymphatic glands are enlarged and typical 
ulceration of the gum follows The only possible treatment consists 
m free excision of the grow th together with the portion of bone affected 
and the lymphatic area involved 

Necrosis of the Jaw — Causes (1) Subperiosteal alveolar abscess 
connected with dental canes (2) Traumatism such as blows on 
the jaw with or without fracture in the latter instance being due to 
infective osteitis The use of dirty forceps or elevators in extracting 
a tooth may similarly light up an infective inflammation, resulting 
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in necrosu (3) It mav follow ore of the exanthemata or any con 
dition of malnutrition arising as an infective idiopathic or emboli 
osteomyelitis and then probably affecting a considerable extent of 
bony tissue possibly the whole mandible (4) It results from mer 
cunal poi-ourg but rarely at the present day (5) Phosphorus 
necrosis i 3 m*t with amongst those who work in lucifer match fact ones 
but onh when ordinary phosphorus is used the amorphous form is 
harmless The fumes are supposed to gain access to the jaws through 
canous teeth giving rise to a somewhat acute inflammation which 
terminates in necrosis \ considerable amount of new bone forms 
beneath the periosteum and the sequestrum which is curiously grey 
and porous Vise pumice-stone is always slow vsv separating Either 
taw may be affected but the lower a little more commonly than the 
upper (6) Tubercle and actinomycosis are occasionally responsible 
for this condition and in tertiary syphilis it is observed usually affect 
met he alveolar borders of the palate 
The Clinical Phenomena associated with necrosis of the jaw 
are necessarily much the same whatever the cause The acute form 
commences with sev eie pam in and around the jaw followed by great 
swelling of the face and difficulty in opening the mouth or taking food 
The temperature is raided and even rigors may he present the breath 
is usually foul ‘sooner or l3ter an ab-cess forms which mav point 
either in the mouth or on the face or the pus maj burrow downwards 
for some distance mto the neck 

Treatment —In the early stage the cheek should be fomented but 
as soon as there vs an> suspicion of pus a free incision u made down 
to the bone inside the mouth and along the line of reflection of the 
mucous membrane When necrosis is present it must be treated 
ui the ordinary way the sinuses being flushed out with an antiseptic 
solution three or four tunes a day until the sequestrum is loose it 
is then removed if possible from within the mouth- Drainage bv 
means of an external opening is often absolutely necessary 


Tumours of the Upper Jaw 

Many of the Simple Tumours springing from the upper jaw have 
been already described amongst those involving the alveolar border 
and antrum. Only a few remain to be dealt with 

Osteoma occurs either in the form of a tumour composed of compact 
tissue then usually growing within the antrum or occasionally as a 
diffuse symmetrical overgrowth constituting the condition known as 
Uonltasts ossea A few cases of Chondroma have also been reported. 

Leontiasis ossea u, a disease fortunately very rare which com 
meuong m young adult b£e psogTesses slowly but relentlessly and 
may at length destroy the patient after causing a great amount of 
suffering Nothing is known as to Us origin except that it may 
commence in the ethmoidal sinuses as an inflammatory process of 
feeble virulence and spread as a creeping periostitis. It affects either 
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the cranial or facial bones, or both, and consists in a development 
therefrom of nodular masses of soft spongy bone, embedded m which 
are areas of fibrous tissue When affecting the facial bones, the 
projections may become very marked, and give the patient a hideously 
repulsive appearance, with a more or less leonine aspect (Fig 558) 
As growth progresses, the new bone encroaches on the cavities of the 
skull, the antrum, the orbits, or even the cranial cavity, and thus 
exophthalmos, neuralgia and finally coma may be produced No satis 
factory treatment is known, although attempts to chisel away the masses 
have been made 

Malignant Disease of the Upper Jaw occurs in the form of sarcoma 
or cancer Sarcoma is perhaps the more common and originates 
either from the anterior wall, 
from the cavity of the antrum 
from the spheno maxillary fossa 
behind the bone, or may extend 
into the maxilla from the naso- 
pharynx Not unfrequently these 
growths have a considerable 
ossific basis, and this is some 
times so extensive as to obliterate 
the antral cavity, and convert 
the bone into a solid mass (Fig 
559) Carcinoma develops m the 
form of a squamous burrowing 
epithelioma, springing from the 
mucous membrane of the anterior 
ethmoidal region, or commencing 
in the mucous glands of the lining 
membrane of the maxillary sinus 
(Fig 560) 

The Clinical Features of both 
forms of malignant disease are 
practically identical 

If arising from t he anterior 
aspect of the bone, a tumour is 
produced which projects under 
the cheek, the tissues of which are invaded , it extends down towards 
the mouth, and is readily detected through the mucous membrane 
It may however, spread deeply and involve the cavity of the antrum. 
It causes no obstruction to nasal respiration, and no epiphora except 
in the later stages 

If it originates within the antrum, or, as is more common, from the 
antro-ethmoidal region, the usual signs of distension of that cavity 
are produced, associated with a foul, and often blood stained, 
discharge from the nose, within which the ulcerated surface of the 
growth may be seen Epiphora is caused by pressure on the nasal 
duct, whilst the growth has been known to burrow upwards along 
this passage and project near the inner canthus The passage of air 
through the nose on that side is impeded, and the palate may be dc- 
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T3i«s«4 The growth mat also extend up the infundibulum to the 
ethmoidal celU and frontal sinus or it 11123 erode the antral roof and 
invade the orbit „ ,, , 

If the growth commences behind the tnaxula it usual!) springs from 
one of the -walls of the spheno-maxdlary fossa or from the base of the 
skull and is then characterized b) a great tendency to spread in all 
directions It ma> push the whole bone bodily forwards without en 
croachmg upon the antrum sometimes it finds its way outu ards to the 
pterygoid fossa through the ptery go-maxillary fissure or inwards to 
the nose through the spbeno-palatme foramen or even up into the 
orbit whilst more rare!) it spreads down along the posterior palatine 
canal «o as to appear at the postero-extemal comer of the palate in 



Fig 555 —Sarcoma of Upper Fig 560 — Malignant Disease of 

Jaw "Upper Jaw 


the later stages the antral canty is also involved and even the base 
of the skull eroded 

The General Signs of a malignant tumour of the superior maxilla 
consist m the appearance of a growth which m its earlier stages 
may produce various effects but finally destroys the bone and occupies 
the whole maxillary region (Fig 560) It is often associated with nasal 
obstruction epiphora and a discharge of blood or pus from the nares 
Severe pain sometimes accompanies the process usually affecting the 
second division of the trigeminal X eighbounng lymphatic glands are 
enlarged v ery late in the disease those in the submaxillary region are 
first im olved and afterwards those ui the anterior triangle secondary 
deposits in the viscera may also occur somewhat later The tumour 
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follows a typical malignant course and owing to the great vascularity 
of the parts its onward progress is very rapid 

The only chance of improving the results of treatment of this con 
dition lies in an early Diagnosis and to secure this a thorough and 
systematic nasal examination (p 985) is essential in all cases of chronic 
obstruction to or discharge from the nose Transillumination and 
radiography must not be neglected in doubtful cases When the 
growth is sufficiently large to determine outward swelling of the cheek 
or palate or complete obstruction of one nostril or of the nasal duct 
with epiphora the chances are that the disease is beyond the range of 
cure by operative treatment 

Treatment consists in free removal of the growth with a good margin 
of healthy tissue around it together with the lymphatic area involved 
Thanks to improved technique and earlier diagnosis the old and 
mutilating operation of removal of the upper jaw is now rarely 
necessary 

When the growth is antral or antro nasal in origin it usually tends 
to spread in all directions except downwards through the palate being 
held up until late by the periosteum covering the antral floor or later 
still by the periosteum on the buccal side of the palate In most cases 
therefore the palate can be preserved and the growth although very 
extensive removed by Moure s operation 

When the palate alveolus and cheek are involved it is usually 
wiser not to operate but to attempt to control the growth by means 
of radio-therapy and to relieve pain by drugs 

Lateral Rhinotomy (Moure s operation) is the most effective and 
satisfactory method of removing growths of the maxilla or neighbouring 
portions of the nasal cavity which do not encroach on the mouth 
The interior of the nose is treated with cocaine and adrenalin the 
patient anesthetized and the posterior choana plugged Eodo 
tracheal anesthesia is desirable An incision is made from just below 
the inner end of the eyebrow (Fig 561) down the side of the nose 
skirting the ala nasi the upper hp is split m the mid line and the whole 
cheek turned back to get free access if the growth is extensive The 
soft tissues are dissected back so as to expose the infra orbital border 
and the bony margin of the anterior nasal orifice from which the 
cartilages are detached Incisions are then made through the bone 
with hammer and chisel as follows (Fig 561 a area 1) One upwards 
and outwards through the nasal process of the superior maxilla 01 
between it and the nasal bone or further inwards if necessary a second 
more or less parallel to it running from the lower border of the nasal 
aperture to the infra orbital border dose to the infra orbital foramen 
and a third j owing the two and running parallel to the infra orbital 
border either on the facial or orbital aspect as is thought best The 
portion of bone thus marked out usually including a small section of 
the floor of the orbit is twisted out of its bed by forceps laying bare 
the lachrymal sac and canal The amount of bone removed varies 
necessarily with the case but a considerable opening into the antrum 
and nasal cavity is secured and growths in this region can be readily 
removed if need be piecemeal without grave hemorrhage or serious 
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mutilation The incisions are subsequently closed by sutures and the 
resulting deformity lsserj slight , , 

It the growth be limited to the lower part of the nasal fossa, m tne 
region of the inferior turbinal bone or to the antrum without invoke 
meet o! the floor ol the orbit— but oiten with infiltration of the palate 
—there u ro necessity to make an external mcision as in 'loures 

^The'upper lip is Taised and an incision is made through the tnueous 
membrane and periosteum abov e the all eolus and parallel to it The 
periosteum is elevated and the antrum is opened through the canine 



In Fig 561 the extent of the cutaneous incision for a limited operation is indicated 
by a thick line area 1 of Fig 561A can be dealt with in this way If the 
ethmoidal and frontal sinuses are invaded the incision is earned upwards 
and outwards along the dotted line and the area 2 in Fig 361 a can be cleared 
If a large extent of the superior maxilla or part of the tipper alveolus is m 
volved the lip is split along the lower dotted line and area 3 can be operated 
on and removed u necessary 


fossa As much as necessary of the front wall of the antrum of the 
lateral wall of the nose and of the palate is removed together with 
the neoplasm 

A \er> dear new is obtained and through the wide opening 
diathermy mav be applied or radium be inserted immediately or on 
a subsequent occasion 

This operation is an extension of that of Denker for drainage of the 
maxillarv sinuses 

Excision of the Upper Jaw en masse ts now seldom employed except 
to satisfy the enquiries of examiners r 
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The Lower Jaw. 

The mandible may be considered as a mixed bone, because it is 
formed chiefly from membrane, but also from cartilage At birth it 
consists of two halves, connected at the symphysis menti by fibrous 
tissue The rami are short, so that each condyle is nearly on a level 
with the upper border of the symphysis During the first year osseous 
union takes place As adult life is reached, the body of the mandible 
increases in depth, the 


rami lengthen, and the 
angle decreases, while the 
mental foramen gradually 
assumes a position midway 
between the superior and 
inferior borders In old 
age, if the bone becomes 
edentulous, the whole of 
the alveolar border under- 
goes absorption If teeth 
are extracted in adult life, 
the alveolar margin be- 
comes absorbed as can be 
seen m Fig 562 

Infections of the Jaw. — 

Septic infections of the 
mandible are quite com- 
mon, and it is curious that 
they are not more so, con- 
sidering the very septic 
state in which the mouth 
is often found to be 

Osteomyelitis of the 
Lower Jaw. — Two distinct 
varieties may be recog- 
nized 

(1) Extensive acute in- 
volvement, which simu- 
lates acute osteomyelitis 
of the long bones 

( 2 ) Localized necrosis, 
due to local infection 

The acute form is very severe and is often fatal, but, fortunately, is 
rarely seen The infection may be blood borne, or it may reach the 
bone from an adjacent infection in the teeth As the lower jaw obtains 
its blood-supply internally from the inferior dental artery, and exter- 
nally from \essels supplying the periosteum, it can be imagined that 
various forms of disease exist according to the source of the infection 
The whole of the narrow cavity is supplied by the inferior dental 
artery, which is enclosed in a dense canal, and if this artery is occluded 
by septic thrombosis, there is destruction of a large part of the lower 
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teeth mas necrose and become separated Sometimes a »tA or so 
after one side of the jaw become* infected the other side follows suit 
There is a general constitutional reaction with high temperature and 
at tunes ngors the disease if not fatal follows the course of osteo- 
myelitis of the long bones 

In those cases where the disease is caused b\ extension of mlection 
from the mouth either from an infected tooth or from an mjutt 
there may be a much more seiere reaction owin'* to the fact that the 
infection is not due soleh to the Staphylococcus pyogenes aureus but 
to a mixed infection in which a vanety of organisms take part In 
sach cases exte-twAC. suppuration of the soft tissues of the neck may 
supen cne and there miy be extension down the fascial planes of the 
neck into the mediastinum a fatal mediastmitis resulting 
Treatment should be consenatue on the whole It may lie neces 
sarj to incise the periosteum and dnll the bone Owing to the 
density of the os eu» tissue of the lower jaw it takes a long while 
for the necrotic bone to be- 
come extruded— much longer 
in fact than in the long 
bones It maj take seieral 
months or cien year« before 
all the sequestra finally become 
separated The sequestra can 
be easily demonstrated by tbe 
Use of \ra\s (Fig 563) and 
m removal the surgeon should 
be careful not to fracture the 
jaw as this can quite easily be 
done owing to the weakness of 
the surrounding in\ olucrum 
Local Necrosis — This condi 
tion is quite common and 
usually is the result of infection 
from the teeth The third 
molars appear to be the chief offenders no doubt because they are 
most commonly misplaced and unerupted Trismus is often a sign 
which requires to be fully interpreted and here an \ ray will often 
clinch the diagnosis The treatment should be earned out essentially 
by a dental surgeon 

Infections of the lower jaw occasionally follow the use of certain 
drugs especially if there is some oral sepsis present at the same tune 
The drugs which may cause necrosis are mercury arsenic and anti 
mony Sime patients are \ery susceptible to these drugs and e\en 
the local use of arsenic m the preparation for filling a canty m a tooth 
may lead to quite extensive destruction of the portions ot the taw 
In cases of syphilis where there is extensn e dental canes the use 
of mercury and arsenic in the treatment of the disease must be care- 
fully watched otherwise extensile necrosis or complete destruction 
of the alveolar process may take place It is in the treatment of such 
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cases that the co operation of surgeon and dental surgeon is so 
essential 

Necrosis may be seen at times during the course of one of the exan- 
themata, especially in young children, when it may be a fatal condi 
tion Measles, scarlet fever, typhoid, chicken pox, and small pox have 
all been known to be the causative agent m necrosis of the jaw In 
these cases an attitude of conservatism should be always adopted 

Phosphorus Necrosis is rarely met with at the present day owing 
to the fact that amorphous phosphorus is now used instead of yellow 
phosphorus in the manufacture of matches Many museums in the 
country, however, possess excellent specimens illustrating this con 
dition (Fig 564) The lower jaw is affected equally with the upper, 
and it was quite a common observation that both were affected at one 
and the same time The fumes given off from the yellow phosphorus 
gain access to the jaw generally through carious teeth and set up an 
inflammatory reaction Salivation and swelling of the gums and bone 
take place, and this is followed in 
quick succession by necrosis of the 
bone The teeth become loosened, 
and finally drop out, and there is 
an exudation of pus from the 
empty sockets The patient's 
health deteriorates rapidly owing 
to septic absorption, anasmia, and 
exhaustion due to anorexia , death 
may even take place from these 
complications Sequestra both 
large and small, are gradually 
formed, but take a long time to 
become sufficiently loose to be 
exfoliated When a sequestrum 
separates or is removed however, 
it is found to be of a curious yet 
characteristic appearance, it is 
bossy and porous and may be 
likened to coarse pumice stone 
As a rule a considerable mvolucrum forms, and the low er jaw may be 
reconstituted again after separation of all the sequestra Even after 
the separation of what appears to be the whole of the lower jaw in the 
form of a sequestrum, the jaw is remarkably re formed, and a denture 
can be worn at a later date 

Treatment should be conservative with the removal of loose sequestra 
where necessary, the great essential being to build up the general health 
of the patient 

Radium Necrosis — This is a form of necrosis which has appeared 
with the advent of radium treatment for cases of carcinoma of the 
tongue It is probably the most chrome and most painful form of 
necrosis which affects the lower jaw It is preventable to a large 
extent, for the radium should be protected in a lead screen Cases 
do arise, however, where every precaution has been taken, and the 



Fig 564 — Specimen of Lower Jaw 
showing Phosphorus Necrosis 
from a Man .et 35 who had been 
engaged in Lucifer Match Making 
for many years (R C S Museum ) 
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necrosis which is heralded by chronic burning pain often for a month 
or more becomes manifest firstly by X rays before an) clinical signs 
are forthcoming Months pass before any clinical c\ tdence of necrosis 
is to be seen and sequestra slow It form and take a ' ery long time to 
separate Two or three \ears is often the actual time period for the 
separation of minute sequestra In this condition again con«cr\ ansm 
is tie treatment an) active interference causing a mixed infection 
and an osteomyelitis of the mandible 

Actinomycosis ot the Jaw — The loner jaw is quite commonly in 
fectedwith the ray fungus the infection commencing in a carious tooth 
or an abrasion at the mucous membrane by a tooth plate or a hard 
particle of food There is some swelling of the bone which eventually 
leads to necrosis Multiple abscesses form which in turn form sinuses 
and these discharge sticky exudate containing the well known 
granules Excessive fibrosis takes place about the sinuses and the 
tissues appear to be markedl) indurated If the disease is not treated 
slow extension takes place into the muscles in the neighbourhood and 
the jawmay become fixed causing difficulty m swallowing and breathing 
The veins may be compressed or occasionally erosion takes place 
with generalized metastatic deposits of the disease which kill the patient 

The Prognosis is far from hopeless and is quite good if the condition 
is still localized to the lower jaw 

Treatment must be local and general. Excision of ill necrotic 
ttssue ia essential and the area should be packed with gauze soaked 
in tincture of iodine These packs should be changed daily Indic- 
ated masses and sinuses should be incised and packed with iodine gauze 

The general treatment conaists in giving large doses of potassium 
iodide up to i ooo gTams per diem If the patient dev elops signs of 
lodism the dose should be doubled not halvea The treatment should 


\ accrne treatment raaj be tried as an adjuvant method of treat 
ment but is not so satisfactory as intensive potassium iodide treatment 
During the treatment it is essential that the general health of the 
patient should be maintained by the use of a suitable nourishing diet 
and a tonic if necessary 


Tumours o! the Lower Jaw —Innocent tumours are rare they con 
sist of osteoma chondroma myxoma lipoma and fibroma 

Osteomata may be ivory or cancellous The ivory osteomata occur 
in the region of the neck and condyle of the mandible The tumour 
is usually single and is found as a smooth hard mass covered with 
periosteum Growth is slow but such tumours may cause limitation 
of movement at the temporo mandibular joint Excision is difficult 
and fracture of the neck of the mandible may result if precautions 
are not taken to prevent this Cancellous osteomata are more common 
than the ivory and may be met with near the symphysis or in the 
region of the lingula Their removal may be difficult owing to the 
fact that they may be growing from the inner side of the mandible 
Chondromata are occasionally seen they arise most commonly m the 
region of the condyle or the symphysis and may be mistaken clinically 
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for osteomata Myxomata are very rare tumours in relation to the 
mandible and it is quite possible that they may be due to degenerative 
changes occurring in fibromata chondromata or lipomata Lipomata 
when present are often subperiosteal in situation and are rarely 
diagnosed correctly The tumour is often \ery hard and is mistaken 
for an osteoma but X ray examination does not rev eal a bony tumour 
The correct diagnosis is only made on exploration when the tumour 
can be completely removed and the diagnosis confirmed by the micro 
scope Fibromata may occur in any part of the mandible they grow 
from the periosteum and form hard tumours which may become 
pedunculated if growing from the inside of the jaw as they then come 
into contact with the tongue which soon exerts a suction traction 
action on the tumour Excision is a simple matter if left alone they 
slowly increase in size and later 
may become sarcomatous 
Malignant tumours are more 
common and vary considerably 
in the nature of their malig 
nancy Osteoclastoma may occur 
as an endosteal growth which 
slowly expands the body of the 
jaw It generally presents but 
slight evidences of malignancy 
and may be treated in the first 
place by opening the outer shell 
of bone through the mouth 
scraping away the soft dusky 
purple contents and plugging 
the cavity with gauze after 
having swabbed it out with pure 
carbolic or tincture of iodine If 
the case is a late one and the 
jaw much expanded the cavity 
may be filled with bone chips to 
help the consolidation of the 
bone I f recurrence takes place 
the cavity should be scraped out once more and some radium needles 
be inserted after the cavity has been filled with bone wax The 
needles are left m for six or seven days they are then removed with 
the wax and the wound allowed to granulate 
Sarcomata form the commonest malignant tumours of the mandible 
and every type of osteogenic sarcoma may occur The periosteal 
variety is very malignant and shows an excessive amount of new 
bone laid down in radiating lammee on the other hand it may simply 
show a large gap in the bone (Fig 565) The best form of treatment 
is deep X ray therapy but some cases treated with the radium bomb 
have given good results Excision of half the mandible may be under 
taken if suitable X ray or radium therapy is not available (Figs 571 573) 
Small doses of radium or X rays only aggravate the condition 

Endosteal Sarcoma often arises in the horizontal ramus and the 
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condition may be mistaken for chronic osteomyelitis especially if too 
much stress is placed on the \ rai appearance. In cases of doubt a 
biopsy should aim ay » be obtaired to confirm the diagnosis, txcidon 
of half th* mandible may be undertaken or the case max be treated 
by deep \ ray therapy Secondary sarcomatous deposits ma> rarely 
be s<»cn m the lower jaw Tim appear as hard masse which on 
\ ra> examination often appear to be cj tic Such deposits are seen 
only m the adxanced stages of sarcomato* a where secondary deposit^ 
are to be found all o\ er the body Malignant Melanoma may be seen 
occasionally growing from the lower jaw Some thirty cases are re- 
ported in the literature The growth forms a bluish black lump 
growing from the inner or outer surface of the horizontal ramus 
Histologically the tumour is xery cellular of sarcomatous structure 
the spindle cell predominating Excision of half the jaw should be 



Fig 566 — Osieogemc Sar Fig 5'/— SiRcomi of the Lower 

covu. oy the Low** J aw Jaw iv a Child 

undertaken Carcinoma may invade the jaw from the tongue or the 
floor of the mouth and is of the squamous-cel] ed type (Fig 56S) 
Wide excision of the bone together with the primary disease is always 
required unless it has extended so far as to render extirpation im 
practicable in such cases radium treatment should be undertaken 
Columnar-cell ed Carcinoma is rare it commences in epithelial rests 
in the pen-cdcstal membrsae sod spreads mfo the jaw The treat 
ment is similar to that outlined aboxe. Secondary Carcinoma may 
occasionally be seen in the jaw m advanced cases of carcinomatosis 
the primary disease being ui the breast prostate thyroid or kidney 
The \ ray appearances are characteristic of secondary carcinoma m 
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the long bones Endothelioma may rarely be seen m the lower jaw 
It arises in connection with the blood vessels and is found growing 
from the alveolar process Diagnosis is often difficult even when a 
piece has been removed for histological examination Treatment 
should consist of local excision of the jaw in the region of the tumour 
Fibrocystic Disease of the Lower Jaw (Adamantinoma, Epithelial 
Odontoma) —This is a rare disease but one which is well known It 
is an epithelial tumour arising in connection with the enamel organ 
and may be regarded as a type of adenoma The tumour is innocent in 
nature but spreads into the 
surrounding bone of the jaw 
(Fig 569} In some cases the 
tumour undergoes some cal 
careous degeneration which 
may readily be seen in an 
X ray photograph In other 
cases the whole of the lower 
jaw may be converted into 
definite cystic masses (Fig 
570) Histologically the tu 
mour consists of a mass of 
epithelial lined spaces sur 
rounded by dense fibrous 
tissue this appearance hav 
ing led to the name fibro 
cystic It is not necessary 
m all cases to remove half the 
lower jaw but the tumour 
should be enucleated 
Excision of the Lower Jaw 
— This is an operation which 
is rarely performed at the 
present day Partial removal may be necessary in the removal of 
epulldes this consists generallj of the removal of a portion of the 
alveolar border together with the growth 

Resection of the median portion of the lower jaw ts undertaken for 
those cases where there has been an extension from a carcinoma of 
the under surface of the anterior part of the tongue from a carcinoma 
of the floor of the mouth or even from a carcinoma of the lip Before 
un&eT't axing sodn an upenftron Yi. vTOpcs'ti.vA. Vr&k ■a'i ssrptrc loci 

in the mouth should be removed Intratracheal gas and oxygen is 
the best form of anesthesia and allows the pharynx to be plugged 
with gauze so that no blood or saliva can enter the air passages during 
the operation The diseased area is enclosed by two incisions which 
conv crge in the mid line just above the hyoid bone The divided 
vessels axe secured and the lower jaw is di\ ided by a saw and removed 
The two halves of the jaw are then united by means of a piece of stout 
catgut or kangaroo tendon which is passed through two drill holes 
on either side The skin flaps are undermined and brought together 
it maj be necessarj to relieve the tension of the flaps by some lateral 
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Tw 5<*} — c »EC«yEN OT Cvsnc \D\ 
**vnoMA or ths lOWEl J*W 

(R.CS Museum ) 


incisions It is ts^ntml to suture the lip carefullx so that the red 
Su on one sd» co «ier»es exactly with that of the other Drainage 
b esUntial tLe tube being placed in the low er part of the 
Exelon of H all ol the Lower Jaw ThL operation is pe-formed 
for cases of malignant disease 
Intratracheal gas and oxygen 
anesthesia and plugging of the 
pharynx with gauze is imperative 
\\ ith the head turned to the oppo- 
site 'id'' an incision i» made com 
mencmg m the centre of the lower 
lip and passing downwards to a 
point immediately below thesym 
phvis (Fig 571) It is then ear- 
ned along the under surface of the 
body of the mandible and as far 
as the angle The incision to then 
prolonged upwards along the 
posterior border of the vertical 
ram Os as far as the lobule of the 
ear but no further because of the 
danger of cutting the facial nen e 
While making the manon over the posterior part of the bods of the 
mandible the fascial vessels are encountered and secured between liga 
Cures The large flap is turned upward, and the muscle^ attached to the 
jaw which are not imnlied or in contact with the tumour are elevated 
bj a pen osteal elevator (Fig 572) Tbe muscles on the inner «ide of 
the jaw are dealt 
with in a similar 
manner care being 
taken that the 
mucous membrane 
of the mouth is 
kept intact The 
central incisor 
tooth is extracted 
and thejawdivided 
through the eropt\ 
socket with a snail 
saw and cutting 
pher« a little to one 
«ide of the middle 
line By this means 
the genial tubercles 
and their attached 
muscles are not 
damaged and so tbe movements of the tongue are unimpaired. The bone 
l now pulled ontw ards and its internal attachments are brought into 
view and divided care being taken to secure the inferior dental vessels 
just before they enter the canal in the bone By depressing the jaw 



Fig 570 — Fibbo-cistic Disease or the Lowe* 
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the tendon of the temporal muscle is exposed and its attachment to 
the coronoid process can be severed by a few touches with the knife 
Lastly the condyle of the jaw is freed after cutting through the tendon 
of the external pterygoid muscle and the capsule of the temporo 
mandibular joint (Fig 573) Care should be taken not to divide the 
internal maxillary artery which is in 
close proximity to the inner surface 
of the neck of the mandible As a 
rule hsemorrhage is quite easily con 
trolled and the wound can be stitched 
together with interrupted silkworm 
gut sutures a drainage tube being 
inserted at the posterior end Care 
should be taken in approximation of 
the lip so that the red margin is 
continuous on both sides of the 
incision The wound is dressed with 
gauze m which one or two marine 

sponges are incorporated to give firm ‘movalof Halttkb Lower Jaw 
pressure and pre\ ent the occurrence 

of a haematoma The drainage tube should not be removed until all ooz 
ing has stopped which is generally about the third or fourth day after 
the operation The wound heals well and there is little post-operative 
pain The patient can be allowed out of bed on the second day and 



: — The Iwcrsrnv 



The skin flap is raised and the mas 
seter muscle cut through 



Fic 573 — Txcisiov op Half the 
Lower Jaw 

The bone has been divided in the mid 
1 ne and its final muscular attach 
merits are severed 


can generally lea\e hospital about the tenth day Considerable 
deformity usuall> results from this operation owing to the remaining 
half of the bone being drawn across the middle line but if necessasy , 
this often can be otercome by a plastic operation at a later date 
The co-operation of a dental surgeon will often help in obtaining a 
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good result bv the use of a suitable denture Although excision of 
half the lower law appears to be quite a simple operation there arc 
a number of pitfalls which the surgeon should endear our to avoid 
First and foremost gentleness is all important as a fracture may result 
at or near the site of the tumour The pharynx may be opened if 
the knife ts not kept close to the bone while separating the soft parts 
from the region of the angle of the 3a" The internal maxillary v essela 
may be wounded and give n«e to troublesome haemorrhage which is 
difficult to locate and control 

Leontiasis Ossea— The lower jaw is frequently invoked in this 
uncommon disease m fact in some cases it appears to be the first 
bone of the face to become affected The bone is enlarged sclerosed 
and pitted as if a creeping periostitis had taken place The jot 
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appears enlarged in every direction and the patient is often very 
conscious of this fact There is no known treatment for the condition 
but small abscesses may form around some septic teeth which are 
often embedded in a \ ery dense mass of sclerosed bone (Figs 574 576) 
Extraction of the teeth may entail a very difficult surgical operation 
the only method by which the teeth can be remoi ed being by an elec 
tncally-dnven burr or chisel J 

Osteitis Deformans (Paget’s Disease) —Although the bones of the 
cranium are commonly affected in this disease the facial bones and 
lower jaw only show slight involvement In a few recorded cases the 
lower jaw has been markedly affected and enlarged On "V ray 
examination the jaw appears to have cystic spaces connected by 
multiple trabecula throughout its entire length The dried bone is 
quite porous 
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Osteo-Arthntis is by no means rare m this joint, although it is quite 
often overlooked as a cause of pain m the joint With modern methods 
of radiology the condition can be seen quite easily on a skiagram 
The condition may be symmetrical, and is characterized by consider- 
able enlargement of the condyle of the jaw, which causes it to bulge 
laterally so that it can be felt in front of the tragus of the ear Move- 
ments of the joint are painful and limited and crepitus can nearly 
always be elicited If the condition is bilateral, the lower jaw appears 
to be pushed forwards rendering the chin quite prominent If how 
ever, the condition is unilateral the jaw becomes deflected to the sound 
side Loose bodies may form m some cases, and may cause ' locking ' 
of the joint while m others there 
is extensive lipping of the pen 
phery of the condylar cartilage 
proliferation of the synovial villi 
and ‘ lipoma arborescens may be 
in evidence As the disease pro 
giesses the interarticular cartilage 
may disappear completely and the 
glenoid cavity, as it enlarges, may 
assume a flattened outline, so that 
a partial dislocation may even 
occur If pain and limitation of 
movement are complained of the 
only satisfactory treatment is 
excision of the condyle, as all 
other forms of treatment are use- 
less and a waste of time 

The operation of excision of the 
condyle of the jaw is carried out 
through a curvilinear incision, 
commencing over the middle of 
the zjgoma, and passing down- 
wards in front of the tragus In 
this operation the surgeon is work- 
ing in a somewhat cramped space Tig 576 — Skiagram of Patient 
with the zygoma above, the facial w ,TH Leontiasis Ossea from 

nerv e below, the parotid glands in " OMAN SEEN IN FlGS 574 AND 575 

front, and the external ear behind 

After the skin and subcutaneous tissues have been incised, the 
small flap is turned upwards A transverse incision is now made 
at the posterior end of the zjgoma, opening up the capsule of 
the joint and the synovial membrane The neck of the mandible 
is exposed, and a fine Gigli saw is passed round this with a small 
aneurism needle The neck of the bone is cut through with this 
saw and the condjle removed Sometimes the neck of bone may 
be divided with a small pair of cutting pliers Any bleeding from 
the cut surface of the bone can be controlled b\ the firm applica- 
tion of some bone wax to the raw area A small piece of celluloid 
can be placed over the cut surface of the bone and retained with a 
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stitch This pre\ ents any chance oi ankylosis oi the joint A piece 
of fascia may perform tl «> same purpose, while some surgeons ad\ ocate 
the use of a portion of the tunica vaginalis testis The wound is 
dosed with two or three interrupted sutures, no drainage being cm 
ploved The patient is encouraged to move the joint at an early 
date The results of such an operation as this are really gratifying, 
and patients are quite pleased 

Tuberculous Arthritis —It is often difficult to he certain whether 
tuberculous disease m this joint has ansen in the bone or in the synovial 
membrane The affection itself is rare, and is onlv seen when the 
disease is fairly well advanced It runs the usual course of any 
tuberculous joint affection, and ends in canes of the condvle Secon- 
dary infection may occur, leading to ankylosis The condition is 
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Fig 57 S — Drawing showing how 
a Strip or the Masseter WvsctE 

MAY BE USED TO ENSURE A FALSE 

Joint after Excision or the 


very chronic and has been mistaken for osteo-arthntis on more than 
one occasion the true diagnosis only being made when excision of the 
condyle was performed and the bone subjected to microscopical 
examination Excision of the condy !e and thorough cleansing of the 
cavity of the joint followed by the application of B 1 P P , n, the 
treatment for this condition 

Neuropathic artbntis of this joint is a very rare entity » a hyper- 
trophic Charcot s arthritis has been reported in the literature 
Treatment for the different varieties of fixation of this joint will 
of necessity vary according to the causative conditions 
Fibrou» ankylosis can be dealt with by excision of the condyle of 
the jaw described above 

Bony ankylosis (Fig 577) often presents a difficult problem, owing 
to the fact that the surgeon is working in a limited space, and any 
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attempt to remove the neck or head of the condyle bv means of a 
chisel or osteotome may result in a fracture into the middle ear or 
mjury to the facial nerve A fine pair of nibbling forceps may be used 
and the bone in the region of the neck of the mandible be carefully 
removed piece by piece until the bone is completely divided It 
is important to reir ove a considerable portion of bone so as to leave 
quite £ inch between the two surfaces A piece of fascia lata cellu 
loid or muscle graft should be inserted between the bony surfaces 
so as to ensure a false joint and prevent any bony union (Fig 578) 
It is often possible to turn in a flap of the temporal muscle without 
extending the incision and without interfering in any way with the 
action of the muscle itself In bilateral cases after the stitches are 
removed it may be necessary to move the jaw repeatedly under gas 
anaesthesia to ensure free mo\ement The end results in these cases 
depend to a large extent on the patients themselves the persevering 
ones get excellent results while the nerv ous patients who will not try 
to move their jaws often complain that 
the operation has been a failure and that 
they are little benefited by the surgical 
intervention The surgeon should try to 
assess each patient before undertaking 
the operation when he will be able to 
gauge the probable reaction in each case 
Some patients should never be operated 
upon as failure is assured by their be 
haviour prior to operation 
The most difficult cases to relieve or 
cure are those m which there is much 
cicatricial contraction round about the 
joint Division or excision of the ad 
hesions is useless as during healing 
fresh adhesions form and the condition 
is unrelieved In these cases therefore 
Esmarch s operation often gives good results (Fig 579) This opera 
tion consists of the removal of a wedge of bone with its apex towards 
the alveolar border from the neighbourhood of the angle of the 
mandible A portion of the detached masseter muscle is turned in 
between the two bony surfaces so that an artificial joint is formed 
The incision should be made below and behind the angle of the jaw 
this gives good exposure and allows the muscles to be separated from 
the outer and inner surfaces of the mandible The bone can most 
conveniently be divided bj the use of a Gigli saw An alternative 
method is to remove the vertical ramus of the jaw down to the level 
of the alveolus but this method does not give so satisfactorj a result 
as Esmarch s operation 



MOVED IN EXCISION OF THE 
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Diseases 0! the Temporo-M axillary Articulation 
Acute Synovitis may superv ene in the course of an attack of rheumatic 
fever, and is evidenced b) pain on movement of the jaw and by 
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tenderness and swelling rnuned ately beneath the root of the zygoma 
due to effusion into and around the joint Resolution generally 
follows but fibroid thickening of the ligaments and impairment ot 
movement maj result 

Acute ArlhnSis arises from pyjemic infection after the exanthemata 
or from gonorrhoea but may be caused in children by direct extension 
of inflammation through the tympanic plate from the middle ear as 
in scarlatina It is characterized by the usual signs of a sei ere localized 
inflammation with the formation of abscesses and results commonly 
in ankylosis Fomentations and the opening of abscesses con titutc 
the only early treatment whilst excision of the condyle is sometimes 
required later 

Tuberculous Disease may arise either in the bone or synovial mem 
brane perhaps spreading to it from 
neighbouring lymphatic glands It 
runs the usual course of the disease 
terminating in canes of the condyle 
Internal Derangement of the 
temporo-maxillary joint (locking or 
clicking jaw) is not a very un 
common affection resulting from, 
laxitv of the interarticular cartilage 
which gets caught between the 
condyle and the enunentia articulans 
when the mouth is opened The 
effect is a temporary painful fixation 
or locking of the jaw w hich is usually 
set free by lateral moiements At 
other tunes there is marked clicking 
or creaking of the jaw when the 
mouth is opened The actual dis- 
placement of the mandibular carti 
lage is probably due mainly to the 
shape and attachment of this meniscus The fibro-cartdage is a dome- 
bke structure very closely applied to the convexity of the mandibular 
condy le As far as thickness is concerned it is irregular being very 
much thicker in its centre and anteriorly between these two thicken 
mgs there is a distinct depression The posterior part of the cartilage 
is very thin and passes well down over tbe posterior surface of the 
condyle and fuses behind with the capsule Rarely the posterior part 
of the mandibular cartilage actually becomes detached and is pulled 
forwards (Fig 5*10) In bad ea*es treatment consists in excising the 
loose cartilage through a T shaped incision in the milder cases nothing 
can be done except to assist in the removal of the synovial effusion 
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AFFECTIONS OF THE MOUTH, SALIVARY GLANDS, AND 
PALATE. 

Stomatitis, or inflammation of the mucous membrane of the mouth, 
is by no means uncommon, especially in children 

1 Catarrhal Stomatitis results from mechanical irritants, such as 
roughened teeth from irritating chemicals, or from septic inflammation 
following operations which involve the mouth, and is undoubtedly 
increased, if not initiated, by excessive smoking It also arises in the 
course of fevers and in conditions of debility such as follow measles 
and other exanthemata in children or is associated with disturbances 
in the alimentary canal, as from improper feeding, dyspepsia, etc 
The mucous membrane becomes hyperamic and swollen, usually in 
small localized patches which may gradually spread and become 
confluent, involving nearly the whole of the oral cavity The exuda- 
tion of mucus is increased and becomes viscid and turbid, whilst the 
epithelium at first white and sodden, is after a while rubbed off, 
leaving superficial erosions or distinct ulcers, which are very painful 
The treatment consists in the removal of all sources of irritation and 
the administration of drugs to correct intestinal derangements Anti- 
septic mouth-washes should also be employed such as sanitas (i in 20), 
boro glyceride (1 m 20), chlorate of potash, Condy s fluid, peroxide of 
hydrogen, or dettol 

2 Aphthous Stomatitis occurs in badly-fed children m the form 
of small whitish spots on a hypersmic base, which run together and 
produce ulceration Attention must be directed to the general con- 
dition, and a little borax and honey or a solution of boro glyceride 
fi in 20) applied locally Thrush is due to the presence of a parasitic 
fungus, the Otdtum albicans, and occurs in patches somewhat resembling 
curdled milk in appearance In history and treatment it resembles 
the aphthous variety In both types there is often some enlargement 
of the lymphatic glands, which, however, frequently subsides without 
suppuration 

3 Gangrenous S tomatitis, or cancrum ons, has been already described 
(p 124) A similar condition occurs in elderly debilitated people, 
especially if suffering from albuminuria or diabetes and the possessors 
of foul teeth 

4 Mercurial Stomatitis is now rarely seen, except in persons who 
are unduly sensitive to the action of mercury It is aggravated by 
dirty teeth, or if the patient smokes to excess The gums arc swollen 
and tender, bleed on pressure, and are very painful, especially when 
biting, or drinking hot fluids The teeth may become loose and fall 
out, whilst the alveolar borders may be laid bare and necrose The 
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tongue is sorrel -res swollen and inflamed salnation is a marked 
symptom and the breath becomes very offensive Tr^fwe«i—Leave 
off th“ mercury or at any rate reduce the dose considerably and 
admwrter saline purgatives Chlorate of potash combined with 
alum dilute hydrochloric aad or tincture of myrrh may be useful 


locallv 

5 For Syphilitic Stomatitis see p 103 

The buccal mucous membrane is also involved in the course or other 
di eases eg diphtheria scarlet fever and erysipelas but special 
descriptions are not needed here 


Affections ol the Tongue 

Congenital Abnormalities —(a) The tongue has been completely 
or partially absent (b) One half of the tongue is defective in size 
[hemiatrophy) (c) Tongue-tie is said to be present when the framum 
is shorter than usual causing the tip to be depressed and fixed in 
the floor of the mouth so that it cannot be protruded Sucking 
becomes difficult in such a condition and when it is allowed to persist 
there is often a lisp m the speech Treatment is only needed in the 
sev i-tst forms and consists in raising the tongue with the wde\ and 
middle fingers placed one on either side and snipping the frcenum thus 
put on the stretch across its centre with a pair of blunt pointed scissors 
directed downwards (d) The tongue may be adherent to the floor 
of the mouth being bound dOiCtt by folds of mucous membrane (ankylo- 
glossia) This may also exist as an acquired condition due to cicatricial 
contraction after ulceration In congenital cases the adhesions are 
but slight and the organ can be readily freed in the acquired con 
dition this cannot always be accomplished (<) The fnenum and 
tongue are occasionally too long allowing of increased mobility and 
even fatal results have occurred from the organ rolling backwards 
and impeding respiration (/) The tongue may be deft presenting a 
bifid appearance this may be complete or partial and ts Usually 
associated with a congenital fissure through the low er lip and mandible 
(?) Vacroglossia (or large tongue) although sometimes acquired is 
usually a congenital deformity The organ is enlarged in all directions 
and protrudes from the mouth so that the teeth indent it and cause 
ulceration and considerable interference with the venous return It 
thus becomes purplish and dry from exposure the mucous mem 
brane looking almost like skin although saliva dnbbles freely from 
beneath it In old-standing cases the teeth are displaced outwards 
and the yaws deformed so that even if the tongue is reduced to its 
normal size by treatment it may be impossible to close the mouth 
Pathologically it is to be looked on as Jymphangiectasis (p 379) of 
congenital origin and associated with diffuse overgrowth of the 
connective tissue Recurrent attacks of lymphangitis add to tbe 
trouble the tongue gradually increasing in size and the disease has 
been known to terminate in the development of lyrupho-sarcoma 
The treatment consists in excision of a V shaped portion suturing the 
raw surfares subsequently with catgut In some cases macroglossia 
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is an evidence of hypothyroidism, and some striking cures have been 
reported after the use of thyroid extract 

"Wounds of the tongue are usually caused by the teeth especially 
in children, either during an epileptic fit or as a result of falls There 
is often brisk hamorrhage for a few moments, but the blood may be 
extravasated into its substance, and causes considerable swelling 
In simple cases the wound should be purified, and the mouth constantly 
cleansed a few points of suture may be inserted if necessary, but the 
wound must not be entirely closed, or tension from infection will result 
When smart arterial bleeding is present, the wounded vessel must be 
sought for and tied 

Acute Superficial Glossitis occurs as part of a general stomatitis, 
and needs no special notice 

Acute Parenchymatous Glossitis, or acute inflammation of the tongue 
may arise from penetrating and infected wounds, or from the bites 
or stings of insects, or may be associated with acute stomatitis in the 
course of fevers or with the injudicious administration of mercury 
The condition may be limited to one half of the organ, but when arising 
from general causes is bilateral The tongue becomes painful, swells 
up rapidly so as to fill the mouth and even protrudes beyond the teeth, 
the pressure of which leads to superficial ulceration The salivary 
glands are enlarged and painful, and salivation is a marked feature in 
the case Speech swallowing and even respiration are much inter- 
fered with, and there maj be considerable febrile disturbance The 
case if treated with care, usually ends in resolution, but diffuse or 
localized suppuration may ensue as well as the most urgent dyspncea, 
arising either from oedema glottidis or from the pressure of the enlarged 
organ Treatment consists m stopping the mercury, or removing any 
evident cause and m the administration of saline purgatives with 
chlorate of potash Ice should be sucked, and an ice poultice applied 
to the submaxillary region In bad cases free incisions into the dorsum 
should be made on either side of the median line to give exit to the 
effused fluids and blood If asphyxia is threatening, high tracheotomy 
or laryngotomy is required 

Abscess of the tongue may result from the acute process described 
above, but is more usually of a chronic nature, and situated at the 
anterior part of the organ It is generally due to the admission of 
micro-organisms through some superficial lesion which has quickly 
healed It presents as a tense swelling, fluctuation in which may be 
marked by the amount of inflammatory thickening which surrounds 
it A free incision both settles the diagnosis and cures the case 

Sublingual Abscess, when acute is due to infection of the submucous 
tissue, as by puncture with a fish bone, or starts in a follicle of the 
sublingual or m a submucous gland A puffy swelling forms beneath 
the tongue which if not opened early, may lead to an extension down- 
wards of the mischief into the submental region The tongue becomes 
swollen and turgid from pressure upon the veins, whilst o-dematous 
laryngitis may also be induced Considerable constitutional dis 
turbance generally accompanies this process A median incision 
through the mucous membrane, and the insertion and opening of a 
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submaxUlan cePuhti* (p 7 °) . . . 

Chrome Streptococcal Glossitis —This condition is of \zxt\\ common 
occurrence and most be distinguished from a similar disease caused 
by syphilis Adults are the chief sufferers general I) females but 
children may be affected The condition is caused by subepitneliai 
activity of streptococci and by suitable measures it is possible to 
obtain cultures of the organisms from the submucous layer The 
inflammatory <igns ma\ be more or less limited to the surface ana 
appear as localized patches of hyperemia and overgrowth of papillae 
together with superficial heaping up of sodden epithelial squames 
in neighbouring regions by desquamation of these cells certain parts 
of the tongue become denuded and of a smooth appearance while 
in other places infolding of the superficial lay ers gi\ es rise to apparent 
fissunng Treatment is as for chronic superficial glossitis 

Chrome Superficial Glossitis is an interesting and important disease 
which may be associated with a similar condition of the mucous 
membrane lining the intenor of the cheeks and bps It is most 
commonly due to tertiary syphilis but may arise from excessive 
smoking ragged and rough teeth or spint-dnnking chronic dys- 
pepsia perhaps of a gouty nature being also present in manv cases 
It ts very liable to be followed by epithelioma (25 per cent of the 
cases) 

For purposes of description it is useful to divide the disease into 
the following five stages although it must be clearly understood that 
they are artificial and several of them may be present in different 
parts of the same tongue (1 ) The papilla become enlarged and 
swollen leading to the appearance of red hyperemic patches which 
cannot be recognized for certain unless the tongue is thoroughly dried 
with a handkerchief towel or piece of dean blotting paper which must 
not be carelessly dabbed ov er the organ but should be firmly pressed 
down so as to absorb all the moisture {11 ) Ov ergrowth of epithelium 
follows and as it increases in thickness it becomes opaque and homy 
so that the red patches arc replaced by’ white ones leading to the 
appearance which has been designated Leucoplakta Sometimes the 
papillar become much enlarged and stand out definitely and separately 
from the organ or the whole surface may be cov ered u ith dense white 
patches To this condition the term Iehthxosts has been applied 
(m } Later on the excess of epithelium is shed leaving red smooth 
patches in which the papilla are atrophied or hav e entirely disappeared 
if this occurs over the greater part of the organ the gla ed red tongue 
so characteristic of ternary syphilis is produced- If however this 
process only occurs in smaller areas intermixed with portions cov ered 
with white epithelium a patchy appearance of the tongue results 
wrongly termed Psoriasis lingua (n ) At varying period* of the 
disease sometimes earlier sometimes later the organ becomes 
ulcerated tracked or /ssiirri in a somewhat characteristic manner 
A median fissure is usually seen running down the middle and from 
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this furrows extend transversely, dividing the surface into rectangular 
compartments These fissures are not always due to the cicatrization 
of cracks as when opened out healthy papillae are seen at the base, 
and no sign of superficial scarring They are, then, evidently the 
result of the contraction of deep sclerosed tissue in the substance of the 
organ Superficial ulceration often occurs, owing to some local irnta 
tion or to smoking, the atrophic condition of the mucous membrane 
explains the great liability to this occurrence (v ) Still later, epithe 
lioma may develop, and usually in connection with one of the cracks 
or of the cicatrices arising therefrom It is often somewhat slow m 
its progress, owing to the amount of sclerosis induced by the preceding 
inflammation 

The typical smoker’s patch is a red irritable area on the front of the 
tongue, from which papillae are often absent, and perhaps covered 
with a yellowish white crust Sometimes the epithelium is heaped 
up here into a well marked leucoplakic spot 

The disease is always accompanied with much discomfort, the 
tongue being sometimes so tender that the patient cannot dnnk hot 
fluids or take condiments or stimulants without pain The speech 
becomes thick and indistinct The affection may settle down after 
a tune, and remain quiescent, so long as the patient conforms to the 
restrictions as to diet etc , which are essential If, however, he is 
careless or refuses to obey orders the trouble may progress, and 
epithelioma develops 

Treatment. — All sources of irritation are excluded from the mouth 
as a first precaution Thus, smoking or chewing tobacco must be 
rigidly prohibited Alcohol is forbidden, but if essential whisky well 
diluted is permitted Condiments such as mustard, spices, curry, and 
cheese, are excluded from the dietary, and only simple unirritating 
mgesta allowed The mouth is washed out frequently with an alkaline 
lotion eg bicarbonate of soda (20 grams to 1 ounce), or borax (10 
grams to 1 ounce) especially after meals so as to exclude all risk of 
acid fermentation in the debris of food The teeth must be brushed 
night and morning, and all stumps and rough excrescences removed, 
definite pyorrhoea must be carefully treated Gaps between the teeth 
should be filled by artificial teeth fitted to a smooth plate Cracks and 
sores may be treated by painting the surface with a solution of chromic 
acid (grs v ad si ) or of perchloride of mercury (grs 11 ad Si ), but tt 
is better to excise them completely, as also any wart-like formation 
Solid nitrate of silver should particularly be avoided, as its use is likely 
to predispose to epithelioma 

Careful attention is given to the digestion, and general antisyphihtic 
remedies are employed where necessary, even including salvarsan, 
but mercury must be used with discretion 

On the appearance of definite epithelioma suitable operative measures 
must be instituted, as radium therapy does not give good results in 
these cases 

Ulceration of the tongue arises from a variety of causes, and occurs 
in many different forms Thus, dental or traumatic ulcers, due to the 
irritation of rough and carious teeth, are generally seen at the margins 
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o! the train Draepfac i'l«« Me assooaud mth gastnc dtstutbamM 
toSalk St'rfonth.r-iddleotth.dmsnm and are 0 tent n) 
panfU Totenml-M nlf“» *« "« “™. m ar i^ re cearI ' =1 S 
SUo-dart to pJao-aiy or lanf S eal pfctlim Thel commeneetn 
the form of a t « J b m a o&> 2b<e>s which bursts and Iea\e» a small 
mi-ft! re i.jalh .ittfated at the tides or on the doreum near the 
[ lU^c-dan abscesses form around and coalesce with the original 
axes TrtabnetJ is chrfflv needed on account of the pain ard dis- 
comfort ard census m complete excision or n coenmzirg arA 
scraping the sores touching the base with pure carbolic acid and 
dressing with iodoform. Applications of cocaine mat aLo be made 
before meals as a nalhatne measure when radical treatment is contra 
indicated because of the extent of the pulmonary mischief Occa 
sionallj tuberculous di-^ase appears in the form of a painful fissure 
which on being opened up reteals a mass of pulp) granulations and 
possibly caseatirg rodules lyirgmacavaU of some sue the margin* of 
the fissure are sometimes the seat of o\ ex 
hanging papillary growths (tuberculous 
papilloma) Excision is essential m these 
cases All tuberculous lesions are natur 
all) liable to become infected bytbe mouth 
bacteria and man) diterse appearance* 
result from thi* cause apart from this 
all tuberculous ulcers are free from in 
duration. Lupus also attacks the tongue 
but is i er) uncommon and almost in van 
abl) secondary to a similar affeetton of 
the skin of the face. In a case under 
our care it appeared in the form of an 
irregular grarulatmg surface surrounded 
bp nodulated cicatncial tissue of an ex 
ceeduigly den^e character The progress 
was vui slow owing to the amount of 
sclerosis present T re^meni consists m the application of the \-rays 
or of radium. 

Syphilitic Disease of the tongue occurs in a varset) of different forms 
A pnmary <ore presents a characteristic indolent and mactn e surface 
usually near the tip with subjacent infiltration and much chrome 
enlargement of the submental lymphatic glands which howeier do 
not gererall) suppurate In the secondary stage mucous tubercles 
fissures and ulcers form and usual!) on the sides or near the tip 
Occasional!) a broad wart like cond)loma develops on the dorsum 
which maj be associated with longitudinal fissures it 15 sometimes 
termed Hutchinson s wart In the tertiary penod chrome superficial 
glossitis occurs as also diffuse infiltration or gummata. 

Gumma of the tongue is not uncommon occurring usual!) in patients 
under forty 3 ears of age as a late tertiary phenomenon. It starts as 
a localized submucous or intramuscular in nitration near the median 
line and general!) towards the middle or posterior part (Fi^ 5S1) 
The swelling is at first hard and firm, but later on becomes soft and 



Fig 3 Si -Cohua or Ritfur 
Side or Tongue (F*°* 
\\ fcX Moon, in College q_ 
Susceons Museum ) 
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fluctuating and m time the overlying mucous membrane which was 
unaffected fields and gives exit to the characteristic contents The 
ulcer thus produced is oval or 
round in shape and deeply 
excavated the base being con 
stituted by a slough There 
is but little induratton etther 
of the base or edges and 
neither the floor of the mouth 
nor the base of the tongue is 
involved so that the organ can 
be freelv protruded whilst de 
glutition and articulation are 
scarcely interfered with The 
patient complains of little pain 
and the neighbouring Ijm 
phatic glands aie seldom aflec 
ted The progress is slow 
and the effect ot antisyphihtic 
treatment very decided the 
gumma being absorbed or 
the ulcer if present healing 


localized area of sclerosis 
or a deep cicatrix from 
which mal gnant disease 
may subsequently origin 
ate In some cases a 
diffuse infiltration of the 
organ occurs leading to 
a generalized sclerosis 
rather than to a localized 
gumma The treatment 
consists m the adminis 
tration of iodides with or 
without mercury and the 
mouth is kept clean with 
a simple mouth wash 
Innocent Tumours are 
not frequent m thetongue 
cysts lipoma and n«vi 
being the chief varieties 
and requiring no special 
description 

Dermoid Cysts also form 
Within or under the 
tongue occupying the 
middle line projecting either into the^floor of the mouth or beneath the 
chin They are due to non obliteration of the upper end of the thyro 
glossal duct (p 1075) The contents are of the usual sebaceous type 




Fig 582 PAPILLOMATA OF ToNGUK 

Secondary TO Chronic Superp cial 
Glossitis 


A ' rA ' l ' L *LOF SbfiGER 1 

, thc ^ 

“ ■“*“ -^TE £S*£:5ffl& s 

SsEWJass 

rarelv Incsa^I , ^ J»tKat 

JormoiilL?? rt , £ ‘“" «reatmenj, 

the dSSbLni' 0 ?° , " i “ ait<T 
Death isdneir. ^ Irst not, c«i* 

rhag“„ “ *“■ “’’“••■m iMmor 

r, |-nS.T,?“S^ 1 ™”™= tsi !» t'St t <rJS.' >, fi “"t '“tpww' a i 

T» m «r .nib tI ,e t„3> J * S ears of age, 

? »?^“°- tthe 

''tnanmie .l ‘ 



» f «>' «fadl to SI 

tmnoar m theH^g “ t J° *>8 «. if Sn,k^? t t i - e! ™ h 



AFFECTIONS OF THE MOUTH SALIVARY GLANDS ETC 963 

removed Possibly if time permit a culture might be made of the 
chief organisms m the mouth and a vaccine procured which may help 
to guard the patient from post operative infection It is also wise to 
keep him indoors for a few days beforehand so as to protect him from 
risks of cold and bronchitis and to stop all smoking 

The actual operative details differ somewhat according to the extent 
and situation of the disease but most of the operations for removing 
the growth are a modification of the mtrabuccal method suggested by 
Whitehead 

If the tip only is involved it can be removed by a V shaped incision 
made after steadying the tongue with a deep suture The small 
ranine artery will spurt on each side but is easily secured and the gap 
is then closed by sutures 

When the disease involves one side of the tongue and is not very 
extensive and does not spread deeply into the base it will suffice to 
remove the anterior half or two thirds of the affected side as a first 
stage without touching the glands The patient having been anas 
thetized the mouth is opened with an efficient gag and anesthesia 
is maintained by giving chloroform through a Junkers apparatus 
or ether by intratracheal insufflation A good assistant is necessary 
m order to prevent blood entering the larynx small swabs or pieces of 
sponge held in smooth nosed long handled forceps or suitable sponge- 
holders being used to clear the pharynx A coarse silk thread is 
passed through each half of the tongue to draw it forwards and steady 
it The tongue being drawn out of the mouth by these loops of silk 
is carefully divided b> blunt ended straight scissors down the middle 
line into two segments which are readily separated from one another 
by the finger the scissors merely dividing the mucous membrane 
The base of the organ is freed by cutting through the mucous 
membrane close to the alveolus and then along the middle line of the 
floor of the mouth so that the sublingual salivary gland can be also 
taken away — a most necessary step The blunt end of a curved pair 
of scissors is then pushed down behind the symphysis and the attach 
ment of the gcmo-hyoglossus to the bone divided thereby enabling 
the tongue to be drawn out much more effectively T1 e mucous lining 
of the dorsum is now divided transversely behind the growth and the 
muscular structure of the organ slowly nipped through with scissors 
During this process by the aid of the finger or a director the vessels 
can be seen and secured before division Removal of the diseased half 
w ith the sublingual gland is thus casil> accomplished bv making the 
incisions meet and dividing the intervening tissues Bleeding points 
are picked up and secured as they appear It is always advisable 
to expedite healing by closing the wound in the tongue partially or 
entirely either by stitching the mucous membrane of the dorsum 
to that of the base or by twisting the half tongue on itself and stitching 
the tip to the back of the organ fhe patient will probably be sufficiently 
recovered from this operation to enable the surgeon to deal with the 
glands in a week or ten da> s 

If both sides of the tongue are involved but the disease has not 
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emended deep!} into the base it is pot diflFcult to effect rem ival bv 
a modification of the same procedure The month is gauged open 
and two silk slings are inserted, one through the anterior portion and 
the other jost m front of the epiglottis The mucous netrtbraie of 
the floor of the mouth is then incited on either side and the muscles 
attached to the genial tubercles divided B\ this means the tongue 
is considerable loosened and can be drawn well up out of the mouth 
«<j as to enable the section to be made across it with scissors at the 
desired lei el The main \essels can generally be 'een and secured 
before division and the amount of bleeding is not excessive It is 
often possible to draw forward the stump of the tongue and secure 
the mucous membrane antencrrl} so as to diminish the siz" of the raw 
area in the mouth. 

When the disease extends more deepl} into the substance of the 
tongue and the organ is fixed operation is contra indicated and tria' 
tntnl by radium shiuld be 
.^rrp~ ' l adopted- In the past exten 

v sire mutilating operations w ere 

f&\ I I performed but these are not 

considered justifiable the 

I In dealing withgrowthsans 

$ 'J.-J £1 ing in the postnor third of the 

- — . tongue it is frequent!} found 
** vTd» - — \er> difficult to insert radium 
¥ JuK/ needles and then radon seeds 

s \ ^ ** ,nsCTtC<i ^ lntTO ' 

\v /"'v u ,ust 35 nece:>sar J 111 

Y, W treating a case of carcinoma 

' j of the tongue with radium to 

eliminate oral sepsis b} a 

'.1 scrupulous toilet of the mouth 

Tig 5S — Kadicx \eedixs c«se«teo 35 suggested above Local 

*koc\p a Growth i\ the To\gce anesthesia can be used but it 

is considered inadvisable as it 
increases the amount of fluid in the tongue and radium does not react 
so well m edematous tissues For this reason intratracheal ether 
should be administered in these cases When the patient is under the 
anesthetic the surface of the tongue should be dried and the extent 
of the growth ascertained as accuratelj as possible Radium needles 
containing o*a and i 5 mg are used the} are inserted into the tongue 
around the growth about 1 cm from each other It is absolute!} 
necessar} that the needles should be coxnpletel} buried otherwise 
areas of necrosis will occur Each is secured bj a double thread 
one end of which is passed through the substance of the tongue (see 
Figs. 387 and 5SS) and tied to the threads of the other needles therebv 
preventing them from shifting the} are left »« situ for seven or ei^ht 
days The dose vanes between goo to 1 600 mg hours II radon seeds 
are used about eight to twelve seeds of X § 'I C. initial strength are 
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inserted and left tn sttu for ten days In some cases a second applica 
tion may be required (See also p 307 ) 

The After-Treatment is much the same in all cases The raw surface 
may be painted with Whitehead s varnish (which consists of Friar s 
balsam but with the rectified spirit replaced by a saturated solution 
of iodoform in ether) or with an oily solution of dichloramine-T 
the all essential thing however is to keep the cavity well irrigated 
with antiseptic lotions such as weak solutions of boric acid 
boroglycende (1 in 20) sanitas or lysoform and sprayed with 
dichloramine T from time to time The patient must be closely 
watched for the first forty eight hours to see that his respiration is not 
obstructed by the stump of the 
tongue falling backwards but at 
the end of that time this danger will 
be at an end It is not desirable to 
keep him in bed more than two or 
three days The patient is fed per 
rectum for twenty four hours but 
afterwards a tube attached to the 
spout of a feeder is introduced into 
the pharynx or oesophagus In the 
simpler cases he is able to swallow 
freely and without difficulty in the Fig sSS —Method of Inserting 
course of a day or two and even in A Rad,um 

the worst cases he can feed himself ongue 

with a long tube passed into the pharynx in five or six da\s The 
chief dangers of the operation arise from septic contamination result 
ing in secondary hemorrhage or septic pneumonia and these are best 
avoided by careful and thorough preparation of the patient 

The removal of a part of the tongue is not such a mutilation physio 
logically as one might expect at first Deglutition is interfered with 
for a time but the power is soon regained and even articulation ma\ 
be in great measure restored 

The operation for removing the glandular area m connection with 
cancer of the tongue is a serious proceeding as its scope should extend 
from the mastoid process to the episternal notch If the disease has 
involved both sides of the tongue both sides of the neck must be 
cleared and even when the disease has only apparently affected one 
side of the tongue the glands on both sides of the neck may be involved 
The incision extends along the anterior border of the stemo mastoid 
throughout its whole length and a second incision meets it reaching 
from the chin to just below the great cornu of the hyoid bone The 
flaps thus marked out are dissected up and turned forwards the 
phtjsma being included m them The cellular tissue of the sub 
mental and submaxillar} regions together with all lymphatic glands 
and the submaxillary salivary gland (except the deep process and 
duct) is dissected up from before backwards and turned back towards 
the mam vessels The internal jugular vein is then laid bare and 
all the lymphatic glands I>mg upon it are dissected upwards from 
below or downwards from abo\ e All the cellular tissue of the anterior 
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tn-jnple is cleared away in one piece with the gland* extending from 
that which lies under cov er of the omo-hv oid below to thcxe which are 
taS ttfpSenor belli of the digastric and Iowa- edge 
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temal jugular vein is sacrificed and if 
need be the internal 'hould also be 
taken awav but the facial and spinal 
accessory nerv e» rrn t be spared Care- 
ful deep sutunrg will minimize the de- 
formity but it will be necessary to drain 
the lower part of the wound. 

In cases where the primary growth has 
been treated with radium it is still 
necessary to remove the glands in the 
neck and frequently a bilateral dtssec 
tion is required the stemo-mastoid 
muscle can be removed on both sides 
without giving rise to any disability 
About three or four weeks after the 
removal of the glands when the wound 
has soundly healed the neck may be 
irradiated with radium. Probably the 
best method is to apply a Columbia 
paste* collar 15 mm. thick which should embrace both sides of the neck. 
Radium needles of 1 5m" are applied to the surface of the vrax and kept 
m place by adhesive plaster (Fig 5*9) The total post-operative dose 
should be 10 000 mg hours To obtain this the collar will have to 
be worn about sixteen hours a dav for two weeks. Even in cases 
where operation has been performed on the tongue and glands the 
cervical area may be treated in this fashion as an extra precaution 
against recurrence. 
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Affections of Salivary Glands 

Inflammation of the Parotid Gland is met with in several different 
forms 

i Epidemic Parotitis (Mumps) is a highly infectious acute specific 
disease usually seen in children The period of incubation is about 
three weeks and the attack itself consists in a slight febnle disturbance 
associated with swelling of one or both parotid glands one gland is 
attacked first becoming enlarged and lender whilst the other side 
is similarly affected in a day or two Mastication becomes difficult 
owing to the tension of the parts. The swelling usually persists for 
about a week and then gradual ! j subsides it extend* below and m 
front of the ear and the sooa parotidis can be felt lying over the 
masseter the submaxillary sublingual and neighbouring lymphatic 
glands are sometimes enlarged. Suppuration is rare but m adults 
metastatic inflammation of the testis mamma or ovary is not un 
• Colombia pasta =. a wax consisting of beesa-ax paraffin and sawdust. 
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common This complication is generally unilateral and thus although 
atrophy of the testis commonly follows orchitis sterility is not pro 
duced Treatment —Keep the patient warm and quiet and administer 
salines In the later stages friction with stimulating liniments will 
hasten resolution After an acute attack the gland may remain 
enlarged for some time 

2 A Simple Parotitis occasionally results from exposure to cold or from 
injury whilst the presence of a calculus m the duct leads to a chronic 
sclerosing inflammation The symptoms consist of pain and swelling 
together with a certain amount of constitutional disturbance Occasion 
ally unilateral or bilateral parotitis may result from irritation of 
the gums and obstruction of the orifice of Stensons duct by a 
large upper denture especially if the latter is rough and covered 
with debris due to lack of cleaning Post-operative Parotitis was 
a fairly common complication of abdominal 
operations before it became known that the 
infection was a buccal one and reached the 
gland by the parotid duct Today it is very rare 
since oral sepsis is always treated before any 
abdominal operation is contemplated Treatment 
should be prompt incision and drainage being , 
required Incision should not be delayed until 
fluctuation can be elicited It is only m the 
later stages that fluctuation can be made out and 
this is due to the fact that the parotid is encased 
in a very firm capsule derived from the cervical , 
fascia and the texture of the gland is very firm * 

A j_ shaped incision should be made and the 
skin and parotid capsule incised the gland 
should then be explored with a pair of sinus 
forceps or a probe A single J_ shaped incision is often sufficient 
but at times multiple incisions are necessary (Tig 590) 

3 Suppurative Parotitis is a much more serious condition It may 
extend from the mouth along Stensons duct or supenene in the 
course of pysemia or as a sequela of some of the exanthemata eg 
scarlet or typhoid fevers The gland becomes enlarged with con 
gestion and oedema of the overlying skin and owing to the tension 
of the fascia exceedingly painful Treatment — If early incisions are 
not made into the gland the pus finds its way to the surface by bursting 
into the external auditory meatus at the junction of the osseous and 
cartilaginous portions The gland itself undergoes necrosis and large 
sloughs are formed The incisions illustrated in Fig 442 will be found 
very useful Early free incisions are imperative mere puncture of 
the gland or probing it with sinus forceps is useless 

Inflammation of the submaxillary and sublingual glands may arise 
in an exactly similar way but no special description is called for 
Occasionally however the process extends beyond the submaxillary 
glands to the neighbouring tissues giving rise to what has already 
been described as submaxillary cellulitis or Ludwig s angina 

Ranula is a cystic swelling of the floor of the mouth containing 



Fig 590 — Incisions 
used in Operating 
upon Cases of Sup 
purative Parotitis 
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a .lam mucoid fluid «*ch B not satmi There has been much con- 
trmms » to Us ongiu. and the matter is as jet unse tied It has 
been attnbuted to obstruction to Wharton s duct or to binding ol one 
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of the sublingual ducts (ducts of Rmni), hut neither suggestion ccrre- 
s ponds with observed facts The most likely explanation t. that it i» 
due to distension of a displaced portion of a lateral dermoid of the 
neck the cerv teal sinus remains unobliterated, and is earned forwards 
by the extensis e migration 
of the muscles that enter 
into the tongue The 
tumour is usually unilat- 
eral, and may become as 
large as a pigeon's egg 
Trcalmert consists in 
complete extirpation, if 
possible, a careful search 
being made for any out- 
lying projections or com 
muwcating tracks Too 
often the cyst bursts during 
this procedure, and its 
limits being then lost, all 
the surgeon can do i» to 
remove as much of it as 
possible by torsion or di»- 
< =«ction, and to pack the 
cavity and allow it to heal 
by granulation 

O extraction to the Flow of SaliTa results from various causes, such 
as cicatricial contraction in the neighbourhood of the entrance of the 
duct into the mouth, or from the presence in the duct of a salivary 
ealcnl-J, consisting of phosphate and carbonate of lime, and usually 
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fusiform in shape (Figs 591 593) Calculus formation more frequently 
occurs m connection with the submaxillary and sublingual glands 
since the saliva secreted by them is thick and mucoid whereas parotid 
saliva is limpid in character 



Fig 594 — Skiagram showing Cal- 
culus is Duct or Submaxillary 
Gland 


The majority of salivary calculi 
are opaque to the X rays(Fig 594) 

The chief Symptom is a painful 
enlargement of the gland during 
and after meals gradually disap 
pearing as the saliva finds its way 
past the block m old standing 
cases the gland becomes chronic 
ally enlarged and its interstitial 
tissue increased in bulk whilst a 
certain amount of periadenitis also 
follows When a calculus is pres 
ent there is usually a consider 
able discharge of offensive muco 
pus into the mouth Where the 
obstruction is complete a cyst 
may form and if this is opened 
or finds its way to the exterior and 
bursts a salivary fistula results 
Treatment — In cases of simple 

obstruction an attempt must be made to restore the natural exit 
or to make an artificial one A calculus can usually be seen or felt 
at intervals projecting from 
the entrance of the duct 
which must then be incised 
from the mouth and the stone 
removed If placed deeply 
in the substance of the sub 
maxillarj total removal of 
the gland should be per 
formed (Fig 593) 

Chronic Parotitis may follow 
irritation of the opening of the 
duct in the mouth by badly 
fitting dentures (Fig 595) 
Acute emphysema of the gland 
can occur in glass blowers 
wind instrument players etc 
and it has also been produced 
artificially by malingerers m 

1 ig 595 — Diagrammatic Drawing through war time The emphysema 
O,™ " <°“S appearance maj be 
S?,e s « “ IIccts alarm, n s but ,t rapidly sub 

sides in the course of a daj 

Salivary Fistulas — Fistula of the submaxillary gland are uncommon 
0 ii 1 of their own accord the rare cases which do not arc 
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easily treated by excision of the gland Parotid fistula ire not very 
rare and may be disided into two groups according to whether they 
in\ oh e the duct or the gland 

Fistuhe of the parotid gland and duct are most frequently caused 
by injury or b\ suppuration around a calculus In operations for 
lemosal of glands from the upper part of the neck the lower part of 
the parotid may be wounded and a small fistula will result which 
generally heals ahno t at once unless the wound becomes infected 
when a permanent fistula invariably results \Yben the duct is inv ol\ ed 
the nearer the lesion is to the gland the more difficult it is to cure 



Spontaneous healing is unknown and the portion of the duct in front 
of the fistula frequently becomes stenosed and sometimes obliterated 
Should the fistula be situated in front of the masseter operation will 
often cure In recent cases such as a stab injury the wound should 
be opened up and the two ends of the duct isolated. A piece of stout 
silkworm gut is passed from the mouth through the orifice of Stenson s 
duct and out on to the face it is then passed into the pro-nmal portion 
of the duct and thus acts as a dowel (Fig 596) The wall of the duct 
is sutured o\er the piece of silkworm gut and the skin wound dosed 
In order to present a clot forming vn the duct at the line of suture the 
■dlkworm gut is retained i« situ until the patient recoiers from the 
anesthetic This method is only of use when the wound is recent 




AFFECTIONS OF THE MOUTH SALIVARY GLANDS ETC 971 

If in a recent case there is difficulty in getting apposition of the divided 
ends of the duct the proximal portion should be ligatured, m the absence 
of sepsis this will cause atrophy of the parotid If however, mfec 
tion is present septic parotitis will 
follow 

In old standing cases of pre mas 
setenc fistula the following proce- 
dure will sometimes suffice A straight 
needle threaded with silk is passed 
through the fistula into the mouth 
the needle is then unthreaded and 
the piece of silk outside the mouth is 
threaded on to it The needle is then 
inserted through the fistula into the 
mouth a second time The two ends 
of the silk are then tied in a knot 
The included piece of tissue which is 
strangulated by the suture dies and 
sloughs and by this means an open 
mg is made into the mouth As the 
parotid secretion has now a free vent 
into the mouth the fistula heals 

lustuke of the proximal portion of 
the parotid duct viz over the masseter 
muscle are as may be imagined very 
difficult to cure and nearly thirty 
different operations have been devised 
There is however only one justifiable 
procedure an old one which has been 
much neglected By means of a small 
fine malleable probe which is passed 
from the mouth along the duct and out 
of the fistula on to the face a piece of 
silk is attached and drawn out on the 
face To the end of the silk is attached 
a fine piece of drainage tubing and 
this is drawn out of the fistula leaving one end in the mouth while the 
other is projecting on the face Saliva may find its way along the side of 
the drainage-tube into the mouth After a few days the drainage- 
tube is drawn so far into the mouth that it no longer projects from the 
fistula Finally after a week it is withdrawn altogether In some 
cases the result of this method is admirable and the fistula remains 
completely closed should infection of the duct be present however, 
the rubber tube may cause parotitis 

There is only one certain method of closing a fistula of Stenson s 
duct when sepsis is present, or when the operation has failed and 
that is bj avulsion of the aunculo temporal nerie This method was 
first advocated by Lenche some jears ago A vertical incision is 
made in front of the external auditory meatus when the nerve is 



Fig 597 — Method of forming 
a New Opening into the 
Mouth by Means of a Suture 
through the Buccal Mucous 
Membrane 
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seen lying just beneath the superficial temporal artery The nerve 
is divided with a kmfe the proximal portion grasped with a pair of 
Spencer Wells forceps and a* much of it as possible avulsed b> firm 
traction The fistula is generall> healed at the end of a week 
Fistula of the parotid gland as alreadj mentioned usunllj heal 
of their own accord For those which do not two methods of treat 
ment are available 

(1) Radiotherapy and 

(2) Avulsion of the aunculo temporal nerv e 
Radiotherapy rarely fails to cure and is quite simple 25 mg of 

radium are enclosed in a platinum indium torpedo the thickness of 




Area resembling Cartilage tkelial Cells 

which is o 3 mm The torpedo itself is encased in another platinum 
tube o 5 mm m thickness in order that the ft radiations may lie cut off 
The platinum tube is then placed in a rubber tube to facilitate its apph 
cation The fistula and its surrounding parts are covered with lint 
in order to cut off any secondary radiations from the metal filters A 
four hour application is usually sufficient but should the skin be some 
what thickened and indurated from the constant discharge of salna 
a six hour application is advisable Whatever length of application 
is used it is advisable to give a hypodermic injection of atropine 
(g r \iis) half an hour beforehand This lessens the secretion of tl c 
f,land during the tune the radium is being applied 

X rajs have been used in the treatment of parotid fistube but are 
not so constant m then action Three pastille doses with a weeklv 
interval between each should be given through a filter of 3 mm 
aluminium Here again the atropine should be administered prior 
to treatment 

Tumours of the Parotid Glands are of considerable interest and 
may be simple or malignant 
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The commonest Simple parotid tumour is the so called mixed tumour, 
which is characterized by the presence of spaces containing material 
resembling cartilage There has been, and still is, an active con 
troversy as to the nature of these mixed tumours They were at 
first thought to be purely epithelial in origin but Virchow suggested 
that the so called cartilage was formed by a process of metaplasia 
from connective tissue, whilst Cohnheim stated that it was a remnant 
of the branchial arches which became displaced during fcetal life 
An endothelial origin was proposed by Wartmann, who considered 
that the polyhedral cells were derived from lining cells of the lymphatic 
vessels but it has now been demonstrated that the cells show no 
definite endothelial characters under the higher powers of the micro 
scope and more modem and delicate contrast staining At the present 
time the consensus of opinion is that the vast majority of so called 



Fig too —Simple Parotid Tumour 


Tig 601 — Simple Tumour of 
the Parotid Gland (Oper 
ati on Specimen x j ) 



mixed tumours are entirely epithelial in nature They are derived 
most frequently from the ducts of the glands but in a few cases from 
the secreting cells The mucinous material which is such a prominent 
feature of most of these tumours, is a true secretion of mucin from 
the tumour cells and is only an exaggeration of a normal function of the 
gland cells In the substance which has been described as cartilage, 
the matrix is formed by a change m the mucin of the tumour, where 
it loses its fibrillar appearance and its power of staining deeply with 
special dyes (Figs 598 599) 

Clinical Features —Mixed tumours are equally common to either sex, 
and know no age incidence, they may occur in children or old people 
They are usually situated in the superficial portion of the gland sub- 
stance are coarsely nodular, and vary in consistency in different parts 
(Fig 600) The facial nerve in its course through the gland is deeply 
placed and hence is not pressed on by these tumours unless they 
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undergo malignant change Tliej have a definite capsule and outside 
this the gland ti^ue is somewhat compressed to form an extra pseudo- 
capsule (fig 601) Tliis fact is important from the point of view of 
treatment for it permits of read} enucleation and fistula rardv results 
owing to the compressed gland substance around the tumour prevent- 
ing anj escape of secretion 

These tumours show a definite tendencj to recur e\ en after a long 
interval and therefore are considered b} man} surgeons to be poten 
nail} malignant 

Malignant tumours of the parotid (Fig 602) occur m the form of 
sarcoma or carcinoma and are sometimes secondary to a simple 
tumour the change of type being marked b} increased rapidit} of 
growth and greater pain The mass becomes more fixed and signs of 



Fie 60' — Maligvaht Tomocr of 
the Parotid 

The drooping of the eye] d and general 
asymmetry of the face are indicative 
of the facial paralysis caused by the 
gro vth 


Fic 603 — Mixed Tumour op ike 
SDBMAXnXARY GlASD 
The patient had noticed the tumour 
for eight yean 


pressure upon the vessels and nerves develop the facial nerve is very 
likel} to be implicated leading to paral}sis of the face Moreover the 
skin becomes hypenemic and often adherent to the tumour and finajh 
ulceration and even iungation ma> obtain Secondary deposits occur 
in the neighbouring lymphatic glands or in the viscera and the patient 
soon passes into a state of malignant cachexia. Carcinomatous 
tumours are less common than the sarcomata but run a similar course 
The growth is an adenoid cancer not unfrequentl} of the soft or 
encephaloidtype and neighbouring lymphatic glands are earl} invaded 
The Diagnosis of simple parotid tumours from malignant growths 
is a matter of the greatest importance from a prognostic point of new 
since simple tumours are usually encapsuled and their removal except 
when large or deepl} placed is not a matter of special difficulty, malig 
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nant disease is more diffuse rendering extirpation of the mass almost 
impracticable The distinction between the two forms is made by a 
consideration of the signs and symptoms considered above attention 
being directed to the rate of growth the condition of the skin and 
surrounding parts the mobility or not of the neoplasm and the general 
aspect of the patient whilst associated paralysis of the facial nerve is 
almost always characteristic of malignancy 

Treatment — Simple parotid tumours are dealt with by turning 
forwards or upwards a flap of skin and subcutaneous tissue, so as to 
expose completely the capsule and enable the dissection of the growth to 
be made with as little danger to the facial nerve as possible It is 
generally placed beneath the growth but occasionally runs superficial 



Kic Co< 


F e «oj Fig. 606. 

v . Forms of Cleft Palate Tig 604 involving merely the \eluM 

riG 6<JS TRAVERSING THE HARD FaLAIE AS TAR T ORWARDS AS THE ANTERIOR 

Palatine Canal and Tig OoO being complicated mu a Double 
Hare Lip 


to it or m its substance The tumour is often enucleated without 
much difficulty but the surgeon must make certain that no deeper 
ornoesses are left, or recurrence mil inevitably follow The Inemor- 
rfnee from the transverse facial and other arteries is free but easily 
restrained There is no need to remove redundant skin in these cases, 

^M-drnint Tumours of the parotid cannot be treated by excision 
,i7„™ oppdles or radon seeds should be inserted into and around the 
tumour If needles ar«- used, about eight to ten 1 5 mg needles are 
required according to the size of the grow th , they are left in situ from 

^ TuroouM oHhe Snbmaxillary Gland are very similar in nature to 
♦1 n e of the parotid Simple tumours arc represented by adenomata 
-.nH mixed tumours {l lg 603) Sarcoma and carcinoma are also met 
with, if «ecn in the early stages, they arc easily removed 
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Affections cl the Palate 

Cleft Palate — B> deft palate is meant a congenital defect of the 
roof of the mouth w hereby the structures entering into its formation 
do not unite in the middle line, thus allowing an abnormal communi 
cation to exist between the nose and mouth The term does not 
include looses of substance resulting from injury svplnlis or lupus 
The mildest cases consist merely of a bifid uvula, perhaps not mv alvtng 
the palate at all the next degree of seient} affects the velum alone 
(Fig 604) , more or less of the hard palate may also be implicated, the 
cleft reaching as far forwards as the site of the anterior palatine canal 
(Fig 6o 3 ) whilst the severest type of the defomuU extends m addition 
through the alveolus and upper lip on one or both sides the os incisi 
vum being in the latter case displaced forwards perhaps on the tip 
of the nose (Fig 606) The union of the palatal segments takes place 
from before backwards v> that it is very unusual to find the alveolar 
portion of the palate affected apart from the rest 

On looking careful!} at a cleft palate the defect usuall} appears to 
be mesial but occasional!} it seems as if a unilateral or bilateral fissure 



existed. To understand sudi an occurrence it must be remembered 
that three anatomical elements unite m the middle line of the roof of 
the mouth nr the two palatal processes growing in horizontal!} from 
the maxflke one on each side and the ethmo-v omenne septum project- 
ing vertically downwards from under the surface of the ironto nasal 
process and base of the «kull All these should join together about the 
ninth or tenth week of intra uterine life If, however, the palatal 
processes fail to reach the middle fine, a median defect appears (Fi" 
607 A) unless the ethmo-v omenne septum is ro hypertrophied as To 
project between them when the appearance of a double deft is pro- 
duced (B) When only one division of the palate unites with the 
septum an apparently unilateral cleft results, most commonly the 
defect is on the left side the vomer being attached to the right free 
idgfc, tv it 5 t xrhti a!n wftar bare-’up also complicating the case (Cl In 
these cases the septum often slopes off so as to appear to be continuous 
with the palatal segment 

The Ilh of the deft and the slope of the segments vary greatlv in 
different cases The wider the cleft, the more unfavourable it is lor 
treatment by operative means and this i» one of the arguments used 
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in favour of the removal of the intermaxilla in cases of double hare ho 
S ? 5 a!low of the approximation of the two maxilla; As to the 
slope of the segments the more vertical they are the more favourable 
!5^P e ^ atl0n \, S n nce t , he fla P s of muco Penosteum easily meet m the 
middle line When the palate is more horizontal, and like a Norman 
rather than a Gothic arch, the flaps are shorter and greater lateral 
displacement is necessary to bring their edges into apposition this 
resul ^ mUCh m ° re tractlon on the st, tches, and hence less satisfactory 

The effect of this deformity upon the infant, from a physiological 
point of view, is very serious The process of nutrition is consider- 
ably impaired owing to the fact that the power of suction is lost and 
fluids taken into the mouth are apt to escape through the no’stnls 
instead of being swallowed Consequently these children must be 
carefully spoon fed with the head thrown well back Articulation 
becomes very indistinct so that it is often impossible to understand 
what is said, the voice having a peculiar and characteristic intonation 
All the letters known as explosives whether dentals labials, or gut 
t urals, requiring a certain amount of air pressure within the mouth for 
their due pronunciation, are difficult to produce, particularly b, d p 
1 S f etc Moreover, the exposure of the nasal mucous membrane to 
the air is so much greater than usual that it is liable to chrome rhinitis 
sicca (p 916) Both taste and smell are much diminished partly from 
the unhealthy state of the mucous membrane and also from the absence 
of an opposing surface against which the food can be triturated by the 
tongue 

Treatment — The chief objects to be aimed at by the surgeon are 
(1) To provide a roof to the mouth, thereby protecting the nasal cavity 
from the presence of food and fluids (2) to provide a movable velum 
so that the naso pharynx may be cut off from the oro-pharynx during 
articulation and deglutition and (3) to secure these aims without dis 
turbance of the mutual relations of the teeth of the two jaws, thereby 
protecting the patient from external deformity 

Langenbeck s operation aims at closing the whole cleft from front 
to back by raising flaps of muco-penosteum on either side, and drawing 
them together by sutures in the middle line That it is capable of 
securing a satisfactory closure of most clefts of the palate, even when 
they are very extensive, cannot be doubted but at the same time the 
fact must be admitted that what is gained in transverse section is lost 
in antero-posterior, and that the functional activity of the velum is in 
all serious cases v erj great 1} limited Moreover, success in closing the 
gap in the hard palate introduces a fibro-cicatncial element into it 
which must result later on in drawing together the divided halves of 
the maxilla and thercbj endangering the perfect occlusion of the 
teeth 

It is therefore w iser m the great majorit j of cases to provide a suitable 
obturator for the gap in the hard palate, but the gap in the velum mav 
and should be closed b> suitable operative proceedings For tins 
purpose Langenbeck s operation is in man} cases quite satisfactory 
but in others it is wiser to follow the proceedings suggested b> Sir If* 
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GOUes whose work in this direction has been most admirable and has 

inspired what has been written above . , „ „ ^ 

The operation should be undertaken when the child is two or three 
\ ears old In Younger children the parts are \ ery small and the tissues 
i en delicate and friable the operation is therefore increasingly difficult 
and the child is incapable of standing much shock or loss of blood At 
the age named the patient is more readily controlled and bad habits 
of speech have not been formed It is most important that the general 
health be good and the month and throat free from local disease or m 
flammation enlarged tonsils are usually removed previouJy To guard 
against accidents it is well to keep the child indoors under observation 
for a few days previously and the spring and summer arc the best tunc 
for the operation 

The closure of lesser defects of the palate may be earned out by 
Langenbeck s operation of sf aphy lorrhapny as follow s 

Anaesthesia is induced by gas oxygen and ether the greatest care 
being taken to prev ent the tissues being damaged by it The child lies 



Figs 60S *.xd6o<i — St\phyvors«\vuy s Method) 


on its back and the mouth is effectively gagged open Incisions arc 
made on either side reaching from the back of the hard palate to just 
in front of the deft (Fig 60S) Through these suitable raspatories 
are introduced and the palatal muco-periosteum detached from the 
bone so that the front of the deft is quite loose, it is also detached 
completely from the posterior border of the hard palate The margins 
are then carefully but completely pared and it is easy to introduce 
stitches through the edges so as to bring them into accurate apposition 
(Fig 609) If there be any tension on the stitches the lateral open 
mgs are slightly and carefully enlarged backwards so as partly to divide 
the insertions of the Ievatores palati musdes 
Gillies operation is more suitable m complete defts of the palate 
For details we must refer to larger textbooks but the essential elements 
axe indicated in the accompanying diagrams (Figs. 6ro and 611) The 
first step is to raise two short flaps of mucous membrane from the pos- 
terior end of the hard palate corresponding to its whole breadth and 
remaining attached to the velum Next the velum is carefully but 
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completely detached from the back of the hard palate on either side so 
as to hang free The short flap of mucous membrane is now rolled over 
the free border of the palatal segment and stitched m position, so as 
to prevent subsequent cicatricial contraction The mucous membrane 
on the inner borders of the velum is then split longitudinally so as to 
free the upper and lower surfaces and without loss of tissue to provide 
raw edges for suturing together Fine catgut stitches secure the palatal 
segments in position and thus a complete soft palate has been formed 
without attempting to deal with the hard When healing is complete 
and the tissues have hardened sufficiently an obturator is provided by a 
dentist, and the patient is later handed over to a voice trainer 
After the operation the child should be put to bed with the head low 
so that any accumulation of blood or mucus may gravitate easily into 
the pharynx The mouth can be washed out with a weak solution of 
samtas, or sprayed with a solution of dichloramine T m chlorinated 
eucalyptol No nourishment should be given for the first four or five 
hours and but very sparingly for the first twenty four Alilh and 


la 




the former the necessary incisions are indicated in the latter the method of 
bringing the flaps together is shown so as to provide an effective velum 
the opening in front is covered over by an artificial obturator 


water given by a spoon or from a feeder, will form the staple article 
of diet By about the fifth day soft food, such as soaked bread and 
custard pudding, may be safely permitted The patients are generally 
allowed up on the sixth day The silver stitches may be left in for ten 
days or a fortnight without doing any harm Should any signs of 
inflammation occur the palate should be sprayed over with a solution 
of peroxide of hydrogen 

It is possible that in most cases articulation will be, if anything, im 
paired as the immediate restilt of the operation, since the mechanism 
which the patient ordinarily emplojs is thrown out of gear, subsequent 
education at the hands of a \01ce-tramer is absolutely essential in order 
to correct this e\en then the unpleasant articulation occasionally 
persists 

Ulceration of the Palate occurs in a variety of forms eg {a) simple 
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as an accompaniment of general stomatitis (6) syphilitic which may 
involve either the liard or soft palate if superficial it is usually a late 
secondary phenomenon if deep it involves the bones and often leads 
to necrosis and is then due to tertiary mischief ( c ) lupoul a some 
what uncommon condition which rnaj result m great destruction of 
tissue it is uauallv seen in children and often associated with a similar 
disease of the nose from which indeed it ma) have spread (4) tuber 
clous due to the breaking down of a tuberculous abscess under the 
periosteum and then complicated with canes of the bony palate 
{() malignant usually resulting from the growth of epithelioma either 
starting primarily in the palatal mucous membrane or extending to it 
from the tongue tonsil qt upper jaw 
Acamred Perforations of the Palate though occasional!) caused b> 
traumatism or lupus are in al 
most all cases due to tertiary 
syphilis The ethmo vomerine 
septum is often involved in the 
destructive process giving rise to 




a most offensive discharge from the nose If the soft palate is alone 
affected the velum may become fixed by cicatricial adhesions to 
the bach of the pharynx and pliaryngeal stenosis or considerable 
loss of substance of the velum results A nasal intonation of the 
voice is always caused by any condition which interferes with the 
closure of the naso-pharynx by the velum dunng articulation The 
treatment of these conditions should follow the usual antisypbiUUc 
course Perforations are best remedied by the use of plate 
obturators \\e have seen out patients mahe efficient obturators out 
of a piece of sheet mdiarubber maintained in situ by suction or 
of two pieces stitched together in the middle one piece passing above 
and the other below the opening Occasionally when the aperture is 
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small, the local disease soundly cured, and the general health good, an 
attempt may be made to close it by stripping up muco periosteal flaps 
paring the edges and suturing them together The results are, how ’ 
ever, seldom satisfactory 

Any of the ordinary forms of inflammation of bone may be met 
with in the hard palate Necrosis is usually due to tertiary syphilis or 
may accompany acute subperiosteal suppuration, extending from ’an 
alveolar abscess In either case the surgeon must wait till the sequestrum 
is loose, and then it may be removed Canes is generally due to svohilis 
or tubercle 

The following tnmours occur on the hard palate Simple epulis 
may extend from the alveolus, or an identical condition maj start 
in the middle line An adenoma (Figs 612 and 613) of the palatal 
glands is occasionally met with It presents as a smooth or papillated 
tumour, somewhat resembling epithelioma, but distinguished from it 
by its slower rate of growth, and the absence of ulceration, pain, or 
glandular enlargement An operation limited to the soft parts is 
probably all that is necessary Sarcoma may be primary, and is then 
often myxo-sarcomatous in type, or secondary In the former case it 
simulates rather closely a diffuse alveolar abscess, but is recognized 
by its slower growth, less pain, absence of inflammation, and, if need be, 
by the results of an exploratory puncture Epithelioma also occurs’ 
but is uncommon Treatment for the two latter conditions if limited 
to the palate, would consist in local removal, with a later operation on 
the glands, if necessary Sarcomatous growths would be better treated 
by radium 

Elongation of the Uvula is frequently the result of a chronic relaxed 
throat At first it merely lasts for a tune, and by the use of astringents 
disappears, but later on the elongation becomes chronic, and causes 
great irritation of the back of the tongue and fauces, resulting m a 
troublesome throat cough and even vomiting Under exceptional 
circumstances it should be removed After well cocainizing the part 
it is grasped by a pair of hook forceps, which seize not only the mucous 
membrane, but also the muscular structures beneath, and a sufficient, 
amount is then removed by snipping it across near the base with a pair 
of blunt-ended scissors, leaving about a third of an inch of the organ 
behind 



CHAPTER vx\ii 

AFFECTIONS OF THE NOSE AND NASO PHARYNX 
Bv V E NEGUS MS FRC-S 

Banm w totem tA Vat lna» Kw. mat be_ caused bv 
traumatism such as a fracture rf the nasal bones (p 331) ormaj follow 
defective growth of the ethmo % omenne septum due to disease ol 
syphilitic or tuberculous ongw *2tl\ in hie or mas result from tertiary 
syphilis A common cause m childhood is abscess of the septum due to 
injury leading to necrosis ol the septal cartilage and subsequent 
falling m of the bridge In adults a falling m at the tip of the nose 
may be caused b> too evteP sl ' e removal of the front portion of 
the septal cartilage during the opera 
tion of submucous rejection for septal 
deviations 

If the result of mjun and dealt 
with promptly it may be remedied 
but when once acquired and especi 
ally if the consequence of disease 
treatment 1* more difficult Good 
results maj however be obtained 
by the introduction of a cartilage or 
bone graft obtained from a costal 
cartilage or a rib 

The subcutaneous injection of 
paraffin was tried for a time but 
although the immediate effect was 
good it did not persist Certain 
dangers also were associated with 
the method 

Expansion of the Bridge of the 
Nose is ahvay s the outcome of some 
long-continued intranasal pressure 
especially from new growths. It follow* the development of 
mucous polypi when the} are very large and chronic The bridge 
is flattened and bulged out on either side giving the face an appear 
ance justifying the name frog nose (Fig 6x4) which has been 
applied to it 

Congenital swellings at the root of the no*e may be either a meningo- 
cele or a dermoid cyst which may have a deep connection between 
the nasal bones with the cerebral membranes It is often advisable 
to leave them alone unt l adult life since the r intracranial connections 
may be shut off as the child grows up 



Fig 614 — Expansion op 
op Nose (Frog NoseJ rxsct.i<'' g 
moil the Presence or Mrcnu* 
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It is impossible to discuss all the different affections of the skm of 
the nose Many of them are associated with the sebaceous glands which 
in this region are very large and abundant Thus acne is commonly 
met with arising from an inflammation of 
the glands after obstruction to their ducts 
It is especially frequent in drinkers and 
dyspeptics women addicted to tea drink 
mg often suffering severely When the 
superficial capillaries become markedly 
dilated and the face readily flushes after 
drinking hot or stimulating fluids the term 
rosacea is attached to it Sometimes the 
spots become much enlarged and there is 
a considerable amount of infiltration of the 
base a condition described as acne hyper 
Irophtctim In the most exaggerated stage 
the sebaceous glands become overgrown 
and form large protuberant nodular masses 
projecting from the end of the nose and 
covered with red greasy skin in which the 
dilated orifices of the glands are very 
evident and with dilated capillaries 
coursing freely over them This condition is generally known as Up 
oma nasi rhtnophyma or hammer nose (Fig 615) The Treatment 
of simple acne consists in correct 
mg the dyspepsia and limiting 
the amount of or interdicting 
entirely alcohol or tea Capsules 
of ichthyol (3 to 10 minims) may 
also be administered thrice daily 
and soothing applications should 
be used locally such as a lotion 
consisting of calamine oxide of 
zinc and precipitated sulphur 
I eld in suspension with glycerine 
and lime water Dilated and 
unsightly capillaries may be dealt 
with by puncturing them with 
the galvano cautery or an elec 
trofytic needle 

Rhmophyma may be checked 
in its incipient stages by the 
judicious use of X rays when 
fully developed operative treat 
ment is required The best pro 
cedure is to shave away the 
exuberant masses with a razor or scalpel The islands of epithelium 
left at the extremities of the sebaceous pits rapidly spread over the 
raw surface Great care must be taken to avoid opening into the nasal 
cavity and a finger in the nostril is probably the best precautionary 



Fig 616 — Epithelioma of Nose 



Fig 615 — Rhinophyma or 
Hammer Nose 
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measure to use as a guide dunng the having process Hwiorrhage 
is tree but is readily checked by iced saline compnr-ea and pressure 
dressings Diathermv coagulation is useful for perustenth bieeamg 
points Only occasionally is it necessary to ‘kin graft the raw surface 
le/t by the «havut CT process 

Partial or Total Destruction of the no-e ma\ ie'uit from di-ease or 
trauma or ma\ be the necessary end-result of the eradication of the 
former Lupm, tertian syphilis epithelioma (Fig 616} and rodent 
ulcer among«t diseases and gunshot wounds and motoring accidents 
amongst traumata are the mo-t common causes Man} methods of 
Rhinoplasty hare been devised but only one will be de«cnbed 
The so-called Irdtan Method employs for the reconstruction of the 
nose a flap of skin from the forehead ard 1 for most ca^cs the method 
of choice The Bap is more or le^. pyriform and has Us pedicle based 
on the supra-oibital levels Occasionally the pedicle is so arranged 
as to contain the superficial temporal vessels The construction of 
a no^e calls for the supply of linmg and framework in addition to 
covering 'kin Without supporting thickness the no«e will be flat 
and featureless if no luting is provided the deep 'urface of the flap 
will heal b\ granulation and cicatricial contraction will spoil the 
result Keegan -who did much of the pioneer work m this sphere 
advised that the ‘kin covering the nasal bones as high as tLe level 
where the bridge of spectacles would rest should be tamed down as 
a flap using its fusion with the nasal mucosa as a hinge with its epi 
thehal urface inwards and its raw surface outwards. 

If slon is not available in this region similarly hinged flaps mav 
be obtained from the 'kin of the cheeks bordering on the lateral 
margins of the defect Occasional^ no healths 'km is available 
locally for this purpose and the forehead flap must be raised and tts 
deep surface grafted by a free skin graft prior to its transfer to the 
nose The modern trend is to depend more and more on the forehead 
flap itself lor both lining and covering its distal portion being folded 
inwards to supply lining material Formerly it was customary to 
insert pieces of costal cartilage trimmed to 'uitable shape and size 
under the skin destined to provide either the lining or the covering 
of the new nose some dais prior to the reconstruction Nowadays 
the provision of support is usually left for a final staee m the recon 
struction and a hinged cartilage graft inserted through one of the scar 
lines alreadv present after suitable undermining of the coi enng skin 
gives good debnition to the bndge line and satisfactory protrusion to 
the tip 

The forehead flap should be cut a little ov er-size for some shrinkage 
usually takes place It 'hould he in its new position without tension 
and without kinking of its pedicle lest necrosis of its more distal parts 
be produced by interference with their blood supply The new cofu 
melta is particularly liable to suffer m this way 

No attempt is made at the tune of transfer of the forehead flap to 
do«e the raw surface left on the forehead approximation by sutures 
or the pressure dressing required to ensure the take of a free skin graft 
are liable to interfere with the all important blood-supply of the flap 
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Sutures should be removed as early as possible if stitch mirks are 
to be av oided and all should be out by the fifth day after operation 
Drainage tubes maj be inserted in the nostrils to preserve their shape 
and prevent haematoma formation between the covering and lining 
skin but it should be realtzed that such meisures are useless for pre 
v entmg the contraction of insufficiently skin lined openings 

The pedicle of the forehead flap is divided and replaced in ten to 
fourteen days Delav in carrying out this stage has no adverse effect 
on the cosmetic result but renders the opening out and spreading of 
the pedicle on the forehead a much more troublesome procedure 
The raw surface which remains may be covered immediately by a 
Thiersch graft or may be left for a further week or so until the pedicle 
Ins settled in to be cov ered by a free full thickness graft which provides 
skin of better texture and appearance 
Although when circumstances dictate it very unobtrusive pros 
thetic appliances of suitably coloured metal or other material can be 
made ana held m position bj adhesives or bj a spectacle frame a 
nose which is essentially part of the patient s own body is infinitely 
preferable and more satisfactory in every waj 
Examination of the Nasal Fossie ana Naso Pharynx —In order to 
understand fully the diseases of the nose it is essential that the interior 
of the organ be efficiently examined and to do this four chief methods 
are employed 

1 Anterior rhinoscopy consists m the illumination of the front of the 
nasal cavity through the anterior nares A good light is required 
either reflected from a frontal mirror or derived from an electric head 
lamp and some form of nasal speculum Thudichum s speculum is 
one of the best it consists of two unfenestrated blades connected 
by a U shaped spring which is held in the hand whilst the blades are 
inserted into the nostril the nasal vibrissa: being thus held aside the 
ring and index fingers are placed one on each limb so as to regulate the 
amount of tension and prevent painful overstretching By this or 
similar means one is enabled to see the anterior part of the nasal fossa; 
including the inferior turbmal and the erectile tissue at its anterior 
extremity The amount of distension of the latter limits the view of 
other structures if greatly swollen it feels soft and even fluctuating 
but collapses entirely on the application of a 2} per cent solution of 
cocaine allowing the free convex border of the middle turbmal to come 
into view as also the cleft or olfactory fissure bet veen it and the septum 
The septum can also be examined frequently showing deviations from 
the middle line and thickenings or spurs of bone or cartilage which run 
in an antero posterior or vertical direction A certain amount of 
erectile tissue is also present on the septum 

The introduction of a sterilized probe under the guidance of the eye 
is of the greatest value in examining the nose 

2 By posterior rhinoscopy is meant an examination of the posterior 
nares by a mirror placed behind the uvula and soft palate It is by no 
means easy to accomplish and requires some dexterity and practice 
The tongue should be depressed and a small mirror the glass surface 
of which is previously warmed to prevent condensation of moisture is 
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then parsed behind the uvula without touching it or the posterior wall 
of the pharynx and by shifting its angle and position a view should be 
obtained of the structures exposed If not successful and it it is 
absolutely necessary to obtain a \ lew the fauces should be cocainized 
and the velum held up by some form of palate retractor such as 
\\ hite « The postenor nares (or choans) are seen separated by the 
posterior free margin, of the septum and within each canty the 
rounded ends of the turbmals with the meatuses intervening The 
inferior meatus often looks very small owing to the prominence of the 
velum palati whilst the middle meatus may be encroached on by tume 
faction of the erectile tissue at the back of the inferior spongy bone 
Lateral to the choanae are seen the yellowish openings of the Eustachian 
tubes and above and between them Lusdika s tonsil a collection of 
lymphoid tissue m the roof of the na«m pharynx which forms adenoids 
when enlarged may m some patients be observed 

3 Palpation of the Posterior A ares w ith the index finger prev musly 
disinfected vs rarely necessary Standing behind with the head 
held firmly the left cheek is pushed in between the molar teeth with 
the left forefinger to sav e being bitten the index finger of the right 
hand is then passed behind the uvula and a elum and the nates can be 
explored ana the existence of adenoids or other grow ths determined 

4 A bacteriological examination of the discharge from the nose is 
often of the greatest value especially when a recurring nasal catarrh 
is present Swabs from the nasal fossae are usually sterile and it may 
be necessary therefore to take them from the nasopharynx \ anous 
forms of bacteria are found and a vaccine will often protect the patient 
for a considerable time The meningococcus may sometimes effect 
a lodgment in the nasal foss* without the patient experiencing any 
ill-effect as also the B dtphlhenee and earners of these organisms 
may scatter infection widely 

5 Finally IransiUummation and a radiographic examination may 
be of considerable service 

Spurs and Deviations of the Nasal Septum — By the term spur is 
meant a cartilaginous or bony ndge or thickening of the septum 
which runs in a more or less oblique direction A deualton is a bending 
of the septum from the middle line causing inequality of the nasal 
fossai the cartilaginous septum is mainly involved and the condition 
is sometimes of traumatic origin The two conditions are usually 
combined and when they are not the outcome of an injury a high 
arched palate is usually present They give rise to nasal obstruction 
associated with chronic rhinitis Attacks of paroxysmal sneezing of 
the hay fever type may result from these defects Nasal asymmetry 
is visible in most cases of deviated septum due to injury To correct 
deviations with or without spurs or ndges submucous resection of the 
septum is performed under a local or general anesthetic and the results 
are excellent The muco-penehondnum and muco periosteum are 
stripped up on the conv ex side and the whole thickness of the cartilage 
and bone is remov ed the two layers are then placed in contact and 
by their union constitute a median septum 
Foreign Bodies are sometimes impacted in the nasal passages of 
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ehridren Any unilateral purulent discharge from a child s nose 
should suggest the likelihood of such an occurrence, peas beads, or 
buttons being the substances usually introduced A certain amount 
of unilateral obstruction to nasal respiration is caused thereby, followed 
by a catarrhal or even suppurative rhinitis and in old standing cases 
a rhinohth or nasal calculus may be formed by the deposit of inspis- 
sated mucus upon the outer surface of a foreign body Removal is 
best effected by thoroughly cocainizing the affected side so as to 
reduce the congestion and swelling of the mucous membrane, and then 
seizing the foreign body by suitable forceps a hook or a snare For 
children a general anesthetic is required Removal should never be 
attempted without the assistance of frontal illumination and a nasal 
speculum Necessarily all instruments used for this purpose should 
be thoroughly sterilized The old fashioned plan of attempting 
removal by syringing is most unsatisfactory and, indeed dangerous 
and should be totally discarded 

Epistaxis, or bleeding from the // 1 1 1 

nose, may arise from a variety of /*ml I 

causes, including traumatism 
directed either to the mucous / W" '/jp 

membranes or the bones or from • — . \ Y\\ 

the presence of ulceration or 'vv\ 

tumours Some of these local 'v 'v 

causes are very evident if only ' J 

they are carefully looked for with J; _ A 

a speculum and frontal mirror 

One of the commonest lesions is a ,<** — v- --— / 5 

small abrasion or ulcer of the ~r - Y? I \ 

septum, due to detachment by the -L J C/ 

finger of a scab or dried crust of Sorerv or the Na,al 

mucus which causes imtation with Sepium to show ihe Ava „ 0 „* s *J 

in the nostril, each time the nose in an Area close behind the Nasal 

IS ' picked ’ in this way, bleeding Vestibule the Bleeding Area ' 

recurs Another frequent source 

of epistaxis is the rupture of a varicose vein in the mucous mem- 
brane of the septum, varix occurs not unusually in plethoric indi- 
viduals, and sneezing or blowing the nose violently may lead to an 
attack Foreign bodies may cause harmorrhage, as also ulceration of 
an angioma on the septum It frequently occurs in young people 
about puberty in consequence of local disturbance in the vascular 
arrangement of the parts, again, cerebral congestion may induce 
it, owing to the communication by means of emissary' veins between 
the interior of the skull and the venous plexuses in the nose, exces- 


sive changes in the atmospheric pressure, as in mountaineering, may' lead 
to epistaxis, whilst in abnormal states of the blood it may be associated 
with lucmorrhagc elsewhere, as tn hxmoplulia, purpura, and scurvy'. 
It is sometimes an ev idencc of chronic Bright's disease, and may be 
one of the first symptoms to call attention to the existence of this 
disease.it may follow cardiac or pulmonary disease, resulting in cerebral 
congestion, and may lie a prominent sy mptom in enteric fev er. One or 
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both nostril* may be the seat of the Weeding ind it may be so exce*>iv e 

a* even to threaten life . , , 

Treatment— It must not be forgotten that in the majontx of cases 
there is «ome local cau«e of epistaxis which can be found and treated 
directly The bleeding is generally unilateral and in nine out ol ten 
eases the source is within easy reach of the anterior nares wing placed 
on the septum in the \estibule of the no-e -o that on grasping the 
nostrils firmly the ala is pressed against the bleeding point and the 
hemorrhage is controlled and an opportunity given for clotting At 
the same time the patient should sit up and cold be applied to the 
root of the nose or to the nape of the neck If on examination the 
bleeding potnt is detected whether it be a varicose i ein or an ulcerated 
surface the hemorrhage can almost at once be stay ed by applying a 
pointed gali ano-cautery or by sealing the spot with a swab soaked 
in a solution of chromic acid (3 per cent ) or adrenalin Failing these 
measures the nostril- may need to be plugged but such a proceeding 
is seldom required It may suffice merely to pack the anterior nares 
with ribbon gauze soaked in soft paraffin or a sterilized rubber finger 
stail may be introduced and filled with gauze If this does not suffice, 
the posterior nares must, also be plugged. For this purpose BeUocq s 
sound is usually employed in order to pass a thread round the base 
of the palate and out of both nose and mouth, but where it is not 
obtainable a rubber catheter may be u*cd instead To the lower 
end of this thread or catheter a pledget of sterilized game soaked in 
iodoform about inches by 1 inch m size is attached and this 
guided by the finger round the soft palate is drawn tightly forward* 
into the posterior nares It is a good plan to hai e two thread* coming 
forward* out of the nose and these may be tied firmly around a pad 
of lint placed or er the side of the nostnl thereby occluding the anterior 
nares and completely blocking the nasal cavity back and front The 
loose end of the thread emerging from the mouth is fixed to the cheek 
by a strip of adhesn e plaster The plug 1* retained for tw eh e or ei en 
twenty lour hours and then removed being replaced it necessary 


Inflammatory Diseases 

Acute Rhinitis —This condition is extremely common constituting 
what is popularly known as a cold in the head It is not only due 
to exposure to cold but may be caused by irritating gases or dust 
and may be one of the prodromal symptoms of influenza scarlet fever 
measles whooping-cough or glanders Not only is the nasal muco*a 
mv oli ed but the inflammation often extends to the frontal or maxillary 
sinuses causing brow ache and face ache whilst if it spread* to the 
mucous lining of the Eustachian tube temporary deafness may en-«e 
Anosmia and partial loss of taste may be present In infants great 
dyspncea often results owing to the extreme narrowness of the nasal 
passages and this may be so marked as to interfere for a time with 
breast feeding Apart from the usual domestic remedies directed to 
increasing the action of the bowels kidneys and c km, considerable 
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relief can often be obtained by steam inhalations containing Friars 
balsam, menthol, and eucalyptus oil every three or four hours 

A suppurative form arises as a result of acute suppuration m one or 
more of the accessory sinuses, and then treatment must be directed 
mainly to the sinus The discharge is abundant and causes much 
obstruction to nasal respiration in association with the marked swelling 
of the mucous membrane which is always present The nasal passages 
must be cleared with steam inhalations, but nasal douches must never 
be used because of the danger of infecting the middle ear 

Chrome Rhinitis occurs in many distinct types of which %ve can 
merely give a bare outline 

1 Simple Chronic Rhinitis occurs most often in those working in a 

dusty atmosphere, and is often associated with inequality of the two 
nasal foss® due to deviation of the nasal septum, it may remain after 
the subsidence of an acute attack The mucous membrane is seen 
to be redder than usual, and is slightly thickened, thus giving rise to 
nasal obstruction Search must be made for a cause in any of the nasal 

sinuses or m the naso pharynx where adenoids may be present 
Locally sprays of menthol in oil or of chloretone and glycerine in cinna- 
mon water are useful, the most important point, however, is to discover 
and remove the cause 

2 Hypertrophic Rhuutis, one of the most common forms is charac 

tensed by engorgement of the erectile tissue covering the inferior or 
middle turbinated bones, causing obstruction to nasal respiration and 
an abundant discharge of muco pus The entire nasal mucosa, septal 
as well as turbinal, may be involved It usually occurs in male patients 
with prominent noses, where the passages are narrow, it mav run in 
families, and is often present in Jews, it occurs with marked septal 
deviations on the concave side, closing up a roomy nostril and may be 
lighted up by some slight local irritant, such as a sudden change of 
temperature It is frequently associated with and aggravated by 
infection o! one or more of the paianasal air sinuses, caieful examina- 
tion and treatment of which must be earned out The posterior end 
of the inferior turbinal is chiefly mv olved , it is sw ollen, red, and rounded 
the mucous cohering being cedetnatous The local application of a 
5 per cent solution of cocaine causes its complete, though temporary, 
collapse in a few moments If it is allowed to persist, hyperplasia of 
the mucous membrane follows, and in the most marked types a pro 
icc ting papillomatous like mass results, this condition is often termed 
mortform enlargement from its likeness to a mulberry It is, however, 
merelj an inflammatory hyperplasia, and not a new growth The 
mucous covering of the middle turbinal may participate in the same 
process A certain amount of pharyngitis or laryngo-tracheitis may' 
also be present Treatment — In the early stages all that is required 

is the use of steam inhalations of menthol and benzoin, or a spray' con- 
taining menthol m oil, or chloretone and glycerine in cinnamon water 
If this is insufficient to give relief on account of permanent thickening 
of mucous and submucous tissues, a point of galvano-cautcry' at a 
red heat may be run along the length of the inferior turbinal bone. 

I11 certain cases actual hyperplasia of parts of the nasal mucous 
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membrane takes place with great obstruction to respiration, it is 
often associated with the formation of polypi 

Straightening of the nasal septum or removal of part of the middle 
tuxbinal bodv may be necessary The posterior end of the inferior 
tuTbinal mij be snared but the mam part of this structure must not be 
removed . 

basal Polypi are inflammatory formations resulting Irom long «tand 
ing rhinitis of the hyperplastic type , they consist of soft gelatinous 
masses which on microscopic examination much resemble myxomatous 
tissue, cohered by cilnted columnar epithelium They are usualh 
associated with a secondary chrome osteitis of the underlying bone 
They are often dependent on sup 
puration of the adjacent sinuses, 
e^peciallv the ethmoidal but the 
pus production may be secondary 
and not causative Polypi arc 
usualh situated above or below 
the middle turbmal, arising from 
the lower border of the middle 
turbmal or from the ethmoidal 
cells Thev rarely start from the 
roof of the nasal foss® occasionally 
in other sinuses or at the orifices 
leading into them, they do not in- 
volve the septum or inferior tur 
binal Polypn are generallv multiple 
(Tig 6iS), a large one projecting 
downwards and forwards towards 
the anterior narcs and covering 
or hiding a senes of smaller ones, 
which readily spnng into promi 
nence when that in front is rc- 
moi ed They are usually attached 
bv a small pedicle and when 
developing in the nasal fossa are 
pyriform and laterally compressed 
\Vhen of large size they may cause 
expansion of the bridge of the 
. nose (Fig 614) and ei en protrude 

through the nostnls and then the epithebum covering the anterior 
portion becomes squamous and the mass firmer in texture and 
papillomatous m appearance A special term anlro-thoanal polyp, 
is applied to one usually single and of large size when recognized, 
which springs from inside the maxillary antrum pas«es through the 
antral opening and travels backwards into the posterior choana and 
naso pnarynx 

The main Symptom arising from nasal polypi is obstruction to the 
passage of air along one or both sides of the nose This is always of 
gradual onset and invariably worse in wet weather, on account of the 
hygroscopic property of mucoid tissue There is often a thin, watery 
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(DlAGRUlMATtC) 

Translucent smooth pale nasal polypi 
are seen hanging in the nasal (ossa. 
One ongiDatesinthe f jontalsinusand 
1 iss under cover of the middle turbmal 
body in close prommity to one arising 
from an anterior ethmoidal cell 
Posteriorly one has escaped from the 
sphenoid sinus and another from a 
posterior ethmoidal cell There is 
also commencement of polypus for 
■nation on the lower border of the 
middle turhmal 
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discharge from the nose The patient is unable to blow the nose 
and his articulation becomes nasal m quality III defined headache is 
common and due to the more or less complete obstruction of the nasal 
openings of the frontal sinuses On rhinoscopic examination one finds 
a greyish semi translucent glistening mass occupying the nostril and 
attempts to blow the nose render this more obvious Its pedunculated 
nature can be easily demonstrated by passing a probe around it 

The Diagnosis should present no difficulty to one who knows how 
to employ the nasal speculum Abscess a spur or a deviation of the 
septum though causing unilateral obstruction can be recognized by the 
exercise of a very small amount of intelligence (Edematous masses 
of granulation tissue associated with tuberculous or syphilitic disease 
of the bones are recognized by imolving the septum as well as the 
turbinals by the absence of superficial epithelium and by not being 
distinctly pedunculated carious bone can often be felt by a probe 
through the granulation tissue Polypi differ from hypertrophy of the 
mucous membrane over the inferior turbinated bone they do not 
spring from this region whilst the latter condition is sessile and red 
and shrinks considerably on the application of cocaine They are 
distinguished from malignant new growths by their pale colour smooth 
surface and avasculanty 

The Treatment of mucous polypi consists in their removal either by 
the snare or the curette 

The snare is specially indicated if there is a single polypus hanging 
down the naso pharynx or if the polypi are few in number The 
patient is seated in a chair and the surgeon sits or stands in front 
The nasal cavities are anassthetized with a solution of equal parts of 
cocaine (io per cent ) and adrenalin and the situation of the pedicle 
ascertained if possible by inspection and by the use of a probe The 
snare is then introduced and the loop passed round the base of the 
pedicle and gradually tightened The polyp is then tom away and 
often brings with it the area of carious bone which lies beneath it The 
same process is repeated to the smaller masses until the nose is clear 
The cavity should never be tightly plugged afteiwards for haemorrhage 
unless the latter is very severe as meningitis may arise from infection 
passing up tl rough the cribriform plate 

Where manj polyp' exist or if recurrence lias occurred after the 
removal b\ the snare the nostril must be effectively cleared and the 
polypi and underlying bone removed for the cure of the underlying 
ethmoidal trouble Radical ethmoidectomy is often desirable in the 
first place Antrostomy also may be requtred 

3 Rhinitis Sicca is a condition characterized by loss of vascularity 
and deficiency of secretion from the glands of the nasal mucous mem 
brane It is found in those wl o work in hot and dry rooms and is 
treated by the application of oily solutions or of a stimulating paint 
such as that of Mandl (iodine and potassium iodide) 

4 Atrophic Rhinitis generally commences m chiidl ood and usually 
m an underfed child who may be debilitated by tuberculosis or may 
be the subject of congenital syphilis It is a condition due to de- 
ficiency of blood supply and to diminution in the supply of and \is 
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“■p " tbe qualm of the nasal mucus It may folloyy in the train 
of hypertrophic rhinitis because of contraction in the chronically 
maamed submucous t, sues When see ere it Is characterized bj an 
wheTrt,! L'" 1 ,f ue to saprophytic decomposition of crusts 
when this occurs a condition of ozsena is said to be present Some 
case 3 are caused bj infection of the ma.\iHir> unii'cs a thorough 
must made It must be carefully distm 

pe erectile t.ssue is collapsed and the ciliated epithelium may he 
seMon t£e “d™ on ih Pl “V 1 b> , sl,a,,M Epithelium \fhat 
Siic to ,t a dazed appearance S °fe.°l! l !?. ,nn “ , “* membrane and 

fast seen ulule on “e nanS sd/Tr 1 Sl<le th , at ‘he changes are 
hyperplasia * berc ma > ke hypertrophy or 

trachea P may^OTUhe“i n a^a^ c 5 “ stcd ** th ' k' 5 ’” 1 

times commence aft^oneofTh^ females and maj some- 

thick and eyerted Md“' S es uSKm Uc ^ are °"™ 
impediment to nasal respiration ca^ hi d 0pe " 0Win S to the 
fee tor of the breath due to the de^^L ,ns P ,s fate<i mucus Tlie 
special feature that calls attcntion 0 ^^ 1 * 10 " ° f , t ,IS dlsch arge <s the 
searclung and objectionable but the'mt?S P r 1 !5 t 11 5 s P"" 1 *" 1 ) 
cognizant ot it -fie,,, ls no[ m “ch dLh„ i ,ort “ n; “''y “ tarely 

SoT“e^r e ssfai“ 6 -- 

but " ,m " " nds 

from putrefy™ masses J X?,£r5,o" P -S' " 0se dean “ d f ™ 
accomplished by irrigating the eivitv m ^* ,s must sometimes be 
solution ol sodium chlonde L L" dlll > »«1> a trarm 
it is uell tor the surgeon L^eT bo " s '« and phenol At first 
»hde the patient or her fnenilan 1? hunsell but after a 

portion ot nab ought to be r™ d ", "“'“i " th «» task Ey ery 
with some such application as a cpj!? 1 \ and tlle surface lubneated 
f™* 15 i° 1 ounce ) preceded by- a menthol and paroleine (5 

lf ^ Verelj maf KhJ'r.pii 8 and S l > cerine The 

wool medteated with some antisentw^ 8 * 1 J' 111 } , a tampon of cotton 
5 f° t * orar S 5 ’ Iol ( I o per cent r t ^ 5 Lf refcrably P rotar S o1 (ro per 

5mS brane 15 deter mined andth^W^ 63115 a flow of mucus from 
?“ d - d ln t pissat,on p ™ entei & », «»* rendered more 
to and patience and persevera^, g ?, eral heaJ th must be attended 

IV'.'fL 1 ‘hccondit.o'J Lu„Ste i ulH Ee "' rally ■* ero "-"'< 1 
Ot the oasa, Kptun , *™«“ 
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Various means of narrowing the nose have been devised with 
success in some cases Operative measures however are seldom 
required except for the treatment of an infected maxillary sinus if 
the latter is infected 

5 Diphtheria occurs in the nasal fossa usually as a complication 
of the same disease elsewhere and requiring a similar form of treatment 
(p 130) It may also occur as a local and non systemic condition 
rendering the subject a carrier 

0 Syphilitic Disease of the nasal fossa; is generally tertiary in t\ pc 
and consists in a diffuse gummatous affection of the nasal bones 
septum and turbinals with resultant suppuration and either cirics 
or necrosis The condition is usual!} a very offensive one but the 
accessory sinuses are not specially liable to involvement Treatment 
is of the usual antisyphihtic type including the injection of arsenic 
or bismuth preparations and perhaps the use of iodides and mercury 
Locally the nose must be kept clean by irrigation and diseased bone 
removed It is probable th it if the septum is seriously affected the 
bridge of the nose will become depressed 

7 Tuberculosis of the Nose takes the form of lupus commencing 
topically at the junction of skin and mucous membrane in the vesti 
bulc Jelly like nodules appear winch ulcerate and coalesce leading 
to destruction of the nasal septum with the formation of a perforation 
The disease spreads both along the cartilages and also outwards to 
the skin of the face with signs of healing m places and contraction 
loss of tissue and contraction produce deformity and falling m of the 
tip of the nose Secondary deposits may appear in the palate fauces 
or larynx A more active form of tuberculosis sometimes occurs with 
destruction of parts of the bony septum but never with perforation of 
the hard palate as in syphilis 

Treatment is directed to the removal of the focus by diathermy 
General treatment is given to improve the health preferably m a 
sanatorium ultra violet radiation gives good results in some cases 

Simple New Growths occur in the nose in the form of papillom i 
fibroma angioma osteoma and chondroma They may be removed 
if small through the no-dril but if large Moure s lateral rlunotomv or 
Rouge s or Denker s operations may be necessary (sec p 937) (I or 
malignant disease of the no^c see p 9S4 ) 

Disease of the Accessory Sinuses of the Nose is a frequent accom 
pamment of cither the acute or chronic nasal affections just passer 
under review or it may arise from more localized lesions eg antral 
trouble from affections of the teeth or frontal sinus infection from 
external xniurv Perhaps the most common cause is a sharp influenzal 
attic), vtludi urn lcicl to in imohcmcnt o! the nasal fossa, ami ill 
the sint, sos (the so-cil!e<l pin sinusitis) this tolcnhlj amenable to 
treatment m the earl) stiges bat .1 neglected am become eh omc 
me! then serious trouble no) result There is then jots s enl dis 
charge of purulent material from t! c nose which 
amixithrj antrum mtected b) a septic tooth "S' ,' s ' 

and wrong] v termed ozama to this miy be added specud features 
iccording to the particular siiw-o» wluch are mainly affected 
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cositj m the quality of the nasal mucus It may follow in the train 
of hypertrophic rhinitis because of contraction m the chronical!} 
inflamed submucous, tissues When sei ere it is characterized by an 
exce eding ly evil *mell due to saprophy tic decomposition of crusts 
when this occurs a condition of ozana i* said to be present Some 
ca«es are caused by infection of the maxillary minuses a thorough 
exammation of which must be nude It must be carefully distrn 
guished from the offensue condition due to tuberculous or syphilitic 
disease of the turbinated bodies or of the septum the impaction of 
foreign bodies or the ulceration of malignant growths 
The erectile tissue is collapsed and the abated epithelium may be 
lost m places or may be replaced by stratified epithelium \\ hat 
secretion there is dne» on the surface of the mucous membrane and 
gues to it a glazed appearance The nasal foss.'e are roomy because of 
shrinking of the mucosa and sometimes because of atrophy of the nasal 
turbinate bodies Usually both «ides are imolved but occasionally 
one nasal fossa only is affected if the condition arises in a nose in w hich 
the septum is deflected it is on the roomy side that the changes are 
first seen while on the narrow side there may be hypertrophy or 
hyperplasia 

The pharyngeal wall is often dry and crusted and the larynx and 
trachea may present the same appearances 
True ozaena is usually met with m young females and may some- 
times commence after one of the exanthemata The lips are often 
thick and m erted and the mouth is usually held open owing to the 
impediment to nasal respiration caused by inspissated mucus The 
feetor of the breath due to the decomposition of this discharge is the 
special feature that calls attention to the complaint it is peculiarly 
searching and objectionable but the patient fortunately is rarely 
cognizant of it There is not much discharge but at % aryrng periods 
large crusts come away giving relief both to the nasal respiration 
and to the feetor The disease lasts for many years but in time tends 
to miproi e and symptoms gradually disappear 

Treatment — The first essential is to keep the nose clean and free 
from putrefying masses of dried secretion This must sometimes be 
accomplished by irrigating the canty once or twice daily with a warm 
solution of sodium chlonde sodium bicarbonate and phenol At first 
it is well for the surgeon to sec to the cleansing himself but after a 
while the patient or her friends can be entrusted with the task E\ ery 
portion of scab ought to be remoi ed daily and the surface lubricated 
with some such application as a spray of menthol and paroleme (5 
grams to 1 ounce) preceded by a spray of glucose and gly cexine The 
nose if seierely affected may be plugged with a tampon of cotton 
wool medicated with some antiseptic preferably protargol (10 per 
cent ) or argyrol (10 per cent ) By these means a flow of mucus from 
the membrane is determined and the discharge is thus rendered more 
fluid and inspissation prei ented The general health must be attended 
to and patience and perseverance will generally be crowned with 
success If the condition is unilateral and is associated with denation 
of the nasal septum submucous resection may effect a cure 
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Various means of narrowing the nose have been devised with 
success in some cases Operative measures, however, are seldom 
required, except for the treatment of an infected maxillary sinus, if 
the latter is infected 

5 Diphtheria occurs in the nasal fossa usually as a complication 
of the same disease elsewhere, and requiring a similar form of treatment 
(p * 3 °) It may also occur as a local and non systemic condition, 
rendering the subject a carrier 

f> Syphilitic Disease of the nasal fossae is generally tertiary in type 
and consists in a diffuse gummatous affection of the nasal bones, 
septum and turbmals with resultant suppuration and either canes 
or necrosis The condition is usually a very offensive one, but the 
accessory sinuses are not specially liable to involvement Treatment 
is of the usual antisyphihtic type including the injection of arsenic 
or bismuth preparations and perhaps the use of iodides and mercury 
Locally, the nose must be kept clean by irrigation and diseased bone 
removed It is probable that if the septum is seriously affected, the 
bridge of the nose will become depressed 

7 Tuberculosis ol the Nose takes the form of lupus, commencing 
typically at the junction of skin and mucous membrane m the vesti 
blue Jelly-like nodules appear, which ulcerate and coalesce leading 
to destruction of the nasal septum with the formation of a perforation 
The disease spreads both along the cartilages and also outwards to 
the skin of the face with signs of healing in places and contraction, 
loss of tissue and contractioir produce deformity and falling m of the 
tip of the nose Secondary deposits may appear in the pahte, fauces 
or hrynv A more active form of tuberculosis sometimes occurs with 
destruction of parts of the Iiony septum, but never with perforation of 
the hard palate as m syphilis 

Treatment is directed to the removal of the focus by diathermv 
General treatment is given to improve the health preferably in a 
sanatorium, ultra-violet radiation gives good results in some cases 

Simple New Growths occur tn the nose in the form of papilloma 
fibroma, angioma, osteoma and chondroma They may be removed 
if small, through the nostril but if Urge, Moure s lateral rlunotomy or 
Kouge's or Dcnker's operations may be necessary' (see p 937) (For 
malignant disease of the nose see p 984 ) 

Disease 0! the Accessory Smnses 0! the Nose is a frequent accom 
pamment of cither the acute or chronic nasal affections just passed 
under review, or it may an&e from more localized lesions, eg antral 
trouble from affections of the teeth, or front'll sinus infection from 
external injury Perhaps the mo-,t common cause is a sharp influenzal 
attack, winch may lead to an involvement of the nasal fossa, and all 
the sinuses (the so-called pan sinusitis) this is tolerably amenable to 
treatment m the early stages, but if neglected may become chrome, 
and then senous trouble mav result There is then persistent dis- 
charge of purulent material from the nose, which. • when arising from 
x maxillary antrum infected by a septic tooth root. >s 
and wrongly termed oreni to this may be added special features 
according to the particular sinuses which arc ntuniy aiiccicti ^ 
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1 t must be TeinwnbeTcdilwt the. outlet of some of the sinuses (Tig 6 xq) 
is badly placed for drainage purposes, especially the maxillary antrum, 
the opening of which is nearer the roof than the floor drainage being 
maintained* by ciEJ action Even m the case of the frontal sinus 
the outlet which lswell situated for drainage is a long narrow passage 
easd\ blocked hr cedematous swelling of the mucous lining When 
once* suppuration has commenced m the sinuses it maj spread from 
one to another owing to the close proximity of the ranous orifices 
The maxillary sinus is most frequently infected with the ethmoidal 
celts next in order Infection ol the frontal «untis is more rare and 
is almost invariably secondary to infection of the maxillary sinus 



F Probe passed from frontal sinus down the infundibulum to middle raeatns 
AE anterior ethmoidal cells PE on fire* ol posterior ethmo dal in superior 
raeatns shown by removal of a portion of the superior turbinal S sphenoidal 
sinus with probe io its orifice MA orifice of maxillary antrum shown by 
cutting away part of the middle turbinal AD orifice of nasal duct under 
cover of the inferior tnrbinal part of which has been removed ET pharyngeal 
opening of Eustachian tube 


In the more acute cases which follow influenza or cold the antrum 
and frontal sinus are most frequently ra\ olv ed Readers are referred 
back to what has already been written on these subjects (p 98S) with 
the emphatic reminder that careful treatment during the earl 3 stage* 
may pre\ ent the aSection becoming chronic and sat e the patient from 
much suffering and danger In the early acute stages irrigation of 
the nasal fossze shoufd never be ordered but medication by means of 
steam inhalations the antrum may need washings out after cocainizing 
the inferior meatus and puncturing the wall with trocar and cannula 
daily if necessary Any more extensive operation is extremely 
dangerous in the acute stage and should be av oided for at least ten 
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days from the commencement of the disease, except in rare cases 
(seep 999) 

In chrome cases the discharge will be found to come from one or 
both sides of the nose, and the patient will complain of feeling stuffed 
up, breathing will be mainly oral, and the breath is likely to become 
offensive On examining the interior of the nose, even after cleansing 
it, the cavity is not found to be patent as in ozama, but may be blocked 
up by swollen turbmals or by polypoid masses, which project mainly 
from the middle meatus Pus may be seen lying in this region and comes 
from either frontal sinus, maxillary antrum, or anterior ethmoid cells 

In such a case the antrum should be punctured and thoroughly 
washed out, if afterwards more pus appears on hanging down the 
head, it must come from the frontal sinus or ethmoidal cells The 
frontal sinus can, under certain circumstances, be catheterized and 
washed out without much difficulty, if pus still appears in the middle 
meatus, it must be demed from the anterior ethmoidal cells Pus 
lying above the middle turbmal comes from the posterior ethmoidal 
cells or the sphenoidal sinus 


Affections of the Antrum. 

The antrum of Highmore or maxillary sinus is a cavity lying within 
the superior maxilla, which is of much interest to the surgeon, it is 
roughly pyramidal in form and triangular on section The bony walls 
vary much m thickness, but the orbital nasal and facial aspects are thin 
Below, the roots of the first and second upper molar teeth and of the 
bicuspids are merely separated from it by a thin plate of bone , above, the 
infra orbital nerve and vessels are imbedded in the superior wall It 
is lined by an extension of the mucous membrane of the nasal cavity, 
which constitutes a muco periosteum and the communication occurs 
on the mesial wall being badly placed for drainage purposes nearly an 
inch from the floor, so that any escape of secretion — if abundant and 
not removed by ciliary action — takes the form of an overflow This 
opening, moreover, is under cover of the middle turbinal, not far from 
the lower end of the fronto nasal duct and of the exit of the anterior 
ethmoidal cells, so that when infection has attacked one cavity it is 
very likely to spread to others 

Chrome disfensiou of the antrum may arise from new growth or dental 
cyst formation, and may be manifested lit any of four directions* 
(a) Inwards, causing obstruction to nasal respiration, and possibly epi- 
phora, from compression of the nasal duct, (6) upwards, leading to 
pruYrus'iun tA Abe tfptWA vt , {?>, diwrawaris itfsaVtYrig 

m depression of one side of the palate, and possibly irregularity in the 
line of the teeth, and fd) outwards, giving rise to a somewhat charac 
tenstic projection of the cheek beneath the malar eminence Under 
these circumstances, a finger inserted mto the mouth between the cheek 
and the bone, will detect fullness and possibly a loss of resistance in 
the anterior wall of the antrum, or the whole anterior wall may be 
absorbed and an elastic swelling take its place Infra orbital neuralgia 
is often a marked feature m these cases 
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Separation within the Antrum {empyema of maxillary si««s) fre 
quenth anses from disease connected with the roots of the first or 
second molar or first bicuspid teeth it more commonly results from an 
acute inflammation of the nasal cavities due to infection bv B 1 «/ venae 
pneumococcus streptococcus tftcrococci<sca/arr/iahs or staphylococcus 
and may be associated with trouble in the other acce^or} na«al sinuses 
such as the frontal and ethmoidal It is occasionalh lighted up b) 
injury as in boxing football or fighting or the ca\ it} maj he infected 
by bathing in the «ea stagnant ponds or swimming baths In clironic 
hyperplastic cases the antrum is filled with soft pol) poid masses 
The Symptoms produced are often extreme!} equivocal and the 
condition maj be present for some time without being recognized 
In the chronic forms all that is noticed mi) be an intermittent 
discharge of pus into and from one side of the nose associated per 
haps with na»al obstruction a chronic cough and an irritable throat 
The pus \anes considerably in amount and character being some 
times extremel) offensn e On holding the patients head forwards 
there vs often an overflow of pus into the nostnl and sometimes when 
the patient reclines it flows bach into the pharynx Ca comna (a bad 
smell ptreened by the patient) is almost always diagnostic of dental 
root infection of the antrum with mouth organisms Should the 
opening into the nose become blocked all the symptoms are aggra 
vated possibly with pain and swelling 
In acute cases all the above phenomena maj be present accompanied 
b} sex ere tensiv e pain and some amount of febri le disturbance. Tooth 
ache in one or more teeth of the affected side is often due to neuritis 
of one or more branches of the superior dental nerve Osteom}elitis 
of the bony walls may also be induced in children since the mucous 
membrane is closely adherent to the periosteum This complication 
however usually results from primary infection in a tooth socket 
The Diagnosis of suppuration within the antrum is not always 
easy The discharge of pus from the nose is suggestive as also the 
presence of a dead or painful molar or bicuspid tooth If a flow of pus 
can be induced b) change of position of the head it is pathognomonic 
of suppuration within one of the accessory sinuses connected with the 
nose probably of the antrum. If after the nose has been cleared and 
the head hung down pus is seen welling up from under the middle 
tuibvnal the diagnosis is almost certain TransiUumtnation of the 
antrum helps to confirm this opinion A suitable electric lamp is placed 
within the mouth m a dark room or the examination is made under a 
photographer s doth if the antra are normal the checks lips and lower 
margins of the orbits become of a rosy red colour On pulling down 
the lower lid the sclerotic is seen illuminated m its low er part and 
the pupil shows up as a red area the light having passed! hrough 
the antrum into the globe of the e}e If however the cavities are 
occupied, by pus blond, a -growth, or pral.yp* <w -A tmsxm& 'ratuig or 
bony walls are thickened the parts remain dark TransiIIummation 
does not answer in ever} individual and hence the value of the test is 
much diminished The presence of illumination generally excludes 
Ultra antral growths or ab cess but its absence unless unilateral is 
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not of much significance Differences of illumination on the two sides 
are however of considerable diagnostic significance 
Radiographic Examination is of the greatest value the films 
being exposed through the occipito mental plane A fluid level 
may be visible if there is retained secretion m hyperplastic cases 
thickening of the lining membrane or polypus formation may be 
revealed 

Finally the antrum ma> be punctured with trocar and cannula 
through the inferior nasal meatus 
by washing it out (Fig 620) 

The Treatment necessarily 
varies with the type of the disease 
It must always be remembered 
that the orifice of the antrum into 
the middle meatus is an inch abov e 
the antral floor, and hence the 
natural drainage is \ ery defectiv e 
being merely of an overflow type 
when the patient is erect if ciliary 
action is ineffective or has been 
paralyzed (Fig 620) 

In all acute cases the cavity 
should be washed out from the 
nose the inner wall being punc 
tured through the inferior meatus 
after efficient cocauuzation warm 
sterilized salt solution is employed 
This lavage may be required at 
first daily but afterwards less fre 
quently and in the intervals the 
patient is guarded from cold 
Steam inhalations* of Friar s bal 
sam menthol and eucalyptus oil 
every three or four hours are very 
helpful and comforting 

It is important to make certain 
that the point of the cannula is 
actually within the antral cavity 
before commencing lavage as it is 
possible that it is still in the nasal 
cavity or has crossed the antral cavity, and may be ( a ) in the orbital 
cavity or (4) under the cheek in the canine fossa or (c) in the pterygoid 
* Tor steam inhalations 1 pint of water at x 8 o° F should be placed in a jug 
and the solution added A towel is rolled up and placed around the mouth of the 
jug the nose and mouth are held over the jug the eyes remaining outside away 
from the steam The patient breathes through the nose and closes one nostril 
at a time he should expire mainly through the mouth continuing the inhalation 
for five to ten minutes He must remain in the same temperature for half an 
hour after the inhalation A simple prescription is 

R Menthol S r »u 

Tinct benzoin co 3* 

Sig 31 in O 1 aq 


and an absolute diagnosis obtained 



GRAMMATICALLY 

The figure illustrates the good drainage 
of the frontal sinus as compared with 
that of the antrum of Highmore in 
which the ostium is placed high up 
thus favouring stagnationofsecretions 
A trocar and cannula are in position 
for lavage of the maxillary sinus the 
instrument pierces the naso-antral 
wall below the inferior turbmal body 
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region The syringe should always be filled with lotion before com 
mencuig the lavage as there is danger of air-embolism if this precaution 
be o\ erioohed The face must be watched when the synnge is first 
squeezed to detect an} swelling due to mal placement of the needle 
In chronic cases intranasal operation will usual!} suffice to be 
effects e the anterior part of the inner (nasal) wall of the antrum under 
cover of the inferior turbmal must be removed to allow of dependent 
drainage and lavage o! the antrum Sometimes there is a Large 
accumulation of polypoid tissue within the antrum To remove it 
the surgeon must make an opening lor inspection b} incising the 
mucous membrane and periosteum over tl e canine fo'Sa after retract 
ing the upper lip He then makes an opening through the anterior 
bon} wall ( CalAfeU-Luc op nation) Effects e removal of hyperplastic 

mucosa can then be performed under direct vision but this buccal 
opening is allowed to close at the end of the operation The hnmg 
membrane should not be completel} removed except in \ er} rare 
cases An opening into the nasal fossa is then maae through the 
inferior meatus as in mtranasal antrostom} 

Drainage of the antrum through a tooth socket was fonnerl} in 
vogue but is now seldom used because of the di sadvantage of constant 
re infection of the cavity from the mouth 

Hydops Antn is the term applied to a chronic dist cnsion of the antrum 
with a glairy mucoid fluid somewhat similar in character to that 
contained in a ranula it is due to the formation of a dental cy t which 
has encroached on the antral canty rarely it is due to the presence 
of a dentigerous cyst The treatment required is to open the evst 
thoroughly through the canine fossa An opening is made into the 
inferior meatus of the nose to dram both antrum and cy st 
Various Tumours may originate m the antrum eg odontomata 
osteomata sarcomata and carcinomata If limited to the cavity they 
produce no definite symptoms except when large enough to cause ex 
pansion of its walls Malignant growths bower er generally pass 
beyond the limits of the antrum and lead to the usual signs of mabg 
nant disease of the upper jaw Treatment consists in removing simple 
growths if possible without interfering with the integrity of the maxilla 
This may he accomplished by reflecting the overlying cheek as in the 
Caldwell Luc operation For the larger or malignant tumours com 
plete removal can usually be accomplished by means of 'Moure s or 
Denker s operation. Anatomical removal of the upper jaw is never 
practiced 

The Ethmoidal Cells lie along the inner wall of the orbit and should 
the orbital ethmoidal plate be perforated or necrosed one or more cells 
may burst into and infect the orbital canty leading to orbital cellulitis 
which ia most commonly of nasal origin Ethmoidal disease generally 
leads to excessive polypoid formation and canes of bone takes place 
beneath the diseased mucous membrane from which the polypi are 
derived 

The Sphenoidal Sinus lies at the back of the no*e and drainage 
thereof m diseased conditions is partly of the overflow type {Fig 
0t9 S) the discharge escapes downward* into the naso-pharynx and 
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often leads to great crust formation around the posterior nares Sup 
puration therein may occasionally cause deep seated pain in the back 
of the orbit and nose and over the occiput, thrombosis of the cavernous 
sinus retrobulbar neuntis involvement of orbital nerves, or even 
basal meningitis are possible complications 
Treatment, except in the simpler cases should always be handed 
over to a rhinological expert as operative measures, often of a serious 
character, may have to be undertaken The essential element is 
drainage of the affected cavities together with removal of the polypi 
and diseased bone which hinder the exit of the discharge In acute 
cases it is always desirable for a few days to treat the patient merely 
by medicated steam inhalations, and lavage of the maxillary sinuses, 
if necessary, but further and more effective treatment is usually re 
quired in chrome cases In many patients the lining membranes of 
these cavities will be thickened and transformed into polypoid masses 
The more extensive procedures mentioned are likely to be required 
for the frequently associated disease of the antrum For disease of 
the ethmoia cells it may suffice after removal of the middle turbinal 
to break through by means of Grunwald s forceps and to remove the 
entire inner ethmoid wall, as well as the partitions between the various 
cells and all polypi For disease of the sphenoidal sinus the anterior 
wall must be removed by a special punch forceps down to the floor 
In mild cases of sphenoidal infection catheterization and lavage with 
saline solution may effect a cure In se\ ere cases where all the sinuses 
are infected, it may be necessary to work through an external incision 


Frontal Sinuses 

These sinuses are cavities m the frontal bones lined with a mucous 
membrane continuous with that of the nose They are seldom large 
in children before the age of puberty In adults they vary much in size 
and shape and are often very asymmetrical, the prominence of the 
superciliary ridges is no guide to their extent Information as to these 
points may be gained by radiography, the rays being directed from 
behind and the plates placed in front The presence of pus and of 
tumours may be determined in this way Trans illumination is seldom 
useful 

Fracture of the anterior wall is not uncommon as the result of a 
direct blow, depression of the fragments being produced, but without 
cerebral complications If the mucous membrane is torn, surgical 
emphysema of the scalp and face may follow, and is naturally increased 
on blowing the nose In open fractures, suppuration usually occurs 
leading to septic osteitis and necrosis of the frontal bone, and if the 
posterior wall is involved, to an extradural or even a cerebral abscess 
When the anterior wall only has been destroyed, a localized collection 
of air may form under the skin and remain as a permanent tumour, 
known as a pneumatocele capitis, it rises and falls with forced respira 
tions 

Inflammation of the frontal sinus is caused by extension from the 
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region The syringe should always be filled with lotion before com 
mencrng the lavage as there i* danger of air-embolism if this precaution 
be overlooked. The face must be watched when the svnnge is first 
squeezed to detect any spelling due to mal placement of the needle 
In chronic cases intranasal operation will usually suffice to be 
effective the anterior part of the inner (nasal) wall of the antrum under 
cover o! the inferior turbinal must be removed to allow of dependent 
drainage and lavage of the antrum Sometimes there is a large 
accumulation of polypoid tissue within the antrum To remove it 
the surgeon must make an opening for inspection by incising the 
mucous membrane and periosteum ov er the canine fossa after retract 
mg the upper Up He then makes an opening through the anterior 
bonj wall ( Calixtll Luc operation) Effective removal of hyperplastic 
mucosa can then be performed under direct vision but this buccal 
opening is allowed to clo^e at the end of the operation The lining 
membrane should not be completel} removed except m verv rare 
cases An opening into the nasal fossa is then made through the 
inferior meatus as in intranasal antrostomv 
Drainage of the antrum through a tooth socket was formerlv m 
vogue but is now seldom used liecause of the disadvantage of constant 
re-vnfection of the cavity from the mouth. 

Hydops Antn is the term applied to a chronic dimension of the antrum 
with a glairy mucoid fluid somewhat similar in character to that 
contained in a rannla it is due to the formation of a dental cyst which 
has encroached on the antral cavit) rarel} it is due to the presence 
of a dentigerous c}st The treatment required i* to open the C}st 
thoroughly through the canine fos»a An opening is made into the 
mfenor meatus of the nose to dram both antrum and cyst 
Various Tumours may originate in the antrum eg odontomata 
osteomata sarcomata and carcinomata. If limited to tbe cavity they 
produce no definite symptoms except when large enough to cause ex 
pansion of its walls Malignant growths however generally pass 
beyond the limits of the antrum and lead to the usual signs of malig 
nant disease of the upper jaw Treatment consists in removing simple 
growths if possible without interfering with the integrity of the maxilla 
This may be accomplished by reflecting the overhang cheek as m the 
Caldwell Luc operation Tor the larger or malignant tumours com 
plete removal can usually be accomplished by means of Moure s or 
Denker s operation Anatomical removal of the upper law is never 
practiced 

Tbe Ethmoidal Cells be along the inner w all of the orbit and should 
the orbital ethmoidal plate be perforated or necrosed one or more cell* 
may burst into and infect the orbital cavity leading to orbital celluliti* 
which is most commonly of nasal origin Ethmoidal disease generally 
leads to excessive polypoid formation and cane* of bone takes place 
beneath the diseased mucous membrane from which the polypi are 
derived. 

The Sphenoidal Sums lies at the back of the nose and drainage 
thereof in diseased conditions is partly of the overflow type (Fig 
biq S) the discharge escape, downward* into the naso-pharynx and 
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often leads to great crust formation around the posterior nares Sup 
puration therein may occasionally cause deep seated pun in the back 
of the orbit and nose and o\ er the occiput thrombosis of the cav emous 
sinus, retro-bulbar neuntis involvement of orbital nerves, or even 
basal meningitis are possible complications 

Treatment, except in the simpler cases should always be handed 
over to a rhinological expert as operate e measures, often of a serious 
character, may have to be undertaken The essential element is 
drainage of the affected cavities together with removal of the polypi 
and diseased bone which hinder the exit of the discharge In acute 
cases it is always desirable for a few days to treat the patient merely 
by medicated steam inhalations, and lav age of the maxillary sinuses, 
if necessary, but further and more effective treatment is usually re 
quired in chronic cases In many patients the lining membranes of 
these cavities will be thickened and transformed into polypoid masses 
The more extensive procedures mentioned are likely to be required 
for the frequently associated disease of the antrum For disease of 
the ethmoid cells it may suffice, after removal of the middle turbinal 
to break through by means of Grunwald s forceps and to remove the 
entire inner ethmoid wall, as well as the partitions between the various 
cells and all polypi For disease of the sphenoidal sinus the anterior 
wall must be removed by a special punch forceps down to the floor 
In mild cases of sphenoidal infection catheterization and lavage with 
saline solution may effect a cure In sev ere cases where all the sinuses 
are infected, it may be necessary to work through an external incision 


Frontal Sinuses 

These sinuses are cavities in the frontal bones lmed with a mucous 
membrane continuous with that of the nose They are seldom large 
in children before the age of puberty In adults they vary much in size 
and shape and are often very asymmetrical, the prominence of the 
superciliary ridges is no guide to their extent Information as to these 
points may be gained by radiography the rays being directed from 
behind and the plates placed m front The presence of pus and of 
tumours may be determined in this way Trans illumination is seldom 
useful 

Fracture of the anterior wall is not uncommon as the result of a 
direct blow, depression of the fragments being produced, but without 
cerebral complications If the mucous membrane is torn, surgical 
emphysema of the scalp and face may follow, and is naturally increased 
on blowing the nose In open fractures, suppuration usually occurs, 
leading to septic osteitis and necrosis of the frontal bone, and if the 
posterior wall is involved, to an extradural or even a cerebral abscess 
When the anterior wall only has been destroyed a localized collection 
of air may form under the skin, and remain as a permanent tumour, 
known as a pneumatocele capitis, it rises and falls with forced respira 
tions 

Inflammation of the frontal sinus is caused by extension from the 
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»o«e generally it follows empyema o! the maxillary ww and seldom 
arises as a primary condition except in rare cases of penetrating 
wounds or fracture It produces headache localized to the region of 
the sinus with tenderness or pain on pressure Fever and 3 feeling of 
mental dulness are present As mentioned above no operation should 
be performed on the frontal sinus during the acute stage except under 
necessity when an abscess has broken through its walls or when 
spreading osteomyelitis is present Lavage of the maxillary c inus 
is required m the majority of cases This treatment is combined 
with steam in hala tions and the encouragement of drainage from the 
fronto-nasal duct bv the application to the region o! the middle turbmal 
body of small pledgets of wool soaked in io per cent protargol or 
per cent cocaine solution Blockage of the fronto-nasal duct 
without infection of the cavity can lead to mucocele The floor of the 
sinus at the inner angle of the orbit is expanded External operation 
may be required 

In the treatment of chronic infection of the frontal 'inus external 
operation is avoided if possible \ny infection of the maxillary sinus 
is cured pathological enlargement of the middle turbmal i-> rectified 
by operation any polvpi obstructing the fronto-nasal duct are re 
moved infected anterior ethmoidal cells are drained and any marked 
deviation of the nasal septum i» corrected If the condition is not 
cured or markedly ameliorated thereby external operation i» performed 
An incision is made just below the eyebrow internal to the supra 
orbital nerv e and curv mg round tbe inner margin of the orbit Part 
of the floor of the frontal sinus is removed but the anterior wall i> 
left intact except in rare cases of osteomyelitis 
A free communication is made between the sinus and the no<e by 
removal of parts of the nasal lachrymal ethmoidal and superior 
maxillary bones It i, of great advantage and in our opinion 
essential to apply a slan graft to the tiev>l\ formed opening 

Intracranial Complications of sinusitis may cause extradural abscess 
localized or diffuse meningitis or frontal lobe abscess These rare 
complications are seldom spontaneous but more often appear after 
operations The infection arises from the frontal ethmoidal or 
sphenoidal sinuses and passes in by direct continuity after fracture 
or caries of bone or enters through venous channels Opening of the 
anterior fossa of the 'hull is earned out through the posterior wall of 
the frontal «mus if indicated Meningitis of nasal sums origin is 
almost m variably fatal. 

Acute Osteomyelitis is a dangerous complication of acute frontal 
sinusitis It is occasionally primary but is more often the result of 
surgical interference m acute cases 
In the spontaneous type the patient has a good chance of recovery 
but the prognosis is v ery bad in post-opera tiv e cases 
TMognsmy Tnsease ot the Yiose may originate in \ anous parts of the 
nasal foss^ or sinuses Squamous -celled carcinoma occurs most fre 
qnently the symptoms consist of blood-stained discharge and respixa 
tory obstruction associated later with pain and cachexia The disease 
commences either in the ethmoidal cells or in the mucous glands of the 
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antrum of Highmore In the former case the symptoms are referred 
mainly to the nose, but swelling usually appears during the progress of 
the condition at the inner angle of the orbit, the eyeball sometimes being 
displaced outwards, possibly with ophthalmoplegia or defective vision 
due to pressure on the optic nerve If the growth starts in the antrum, 
the first external sign is swelling of the cheek caused by forward 
displacement of the antral wall extension leads to involvement of 
the hard palate or alveolar margin, or to bulging inwards of the Iatera 
nasal wail Actual breaking through into the nasal fossa causes a 
blood stained discharge and sinuses may appear m the skin of the 
cheek The course of the disease is usually rapid, owing to the great 
vascularity of the part, but lymphatic glands are not involved until 
very late It is possible to deal with these patients by operative 
measures which must be varied according to the requirements of the 
case Radium may be of service after removal of the growth by 
excision and diathermy 

Sarcoma also may commence in the nose itself It gi\ es rise to the 
usual signs of an intranasal growth and may sometimes be dealt with 
in a satisfactory manner by surgical removal and the application of 
diathermy, followed by radium Not a few cases are on record in 
which such treatment has prov ed efficacious in curing the disease 

The operations which have been devised for dealing with malignant 
disease of the nose and naso pharynx are so numerous and complicated 
that it is impossible for us to mention more than a few of the most useful 
and important 

(а) In some cases of intranasal disease Rouge s operation has been 
recommended, but is now seldom used It consists in the detachment 
of the mask of the face from the maxilla by everting the upper lip 
and incising the mucous membrane and subjacent tissues until the nasal 
cavities are opened The septum nasi is divided by cutting pliers, and 
the nasal cartilages are completely separated The soft tissues of the 
face can then be retracted upwards and the nasal fossa; fully exposed 
The bleeding is always considerable and the space gained in children 
is but slight When the operation is completed, the mask of the face 
is allowed to fall back again into position union occurring without 
difficulty 

(б) When the upper and anterior portion of the nasal cavity is to be 
dealt with, lateral rhmotomy, as described above (p 937) or some 
modification of it, may be employed with advantage Any area of 
skin infiltrated by growth must, of course, be removed The same 
operation gives excellent access to the naso pharynx 

(c) When the disease is located further back, originating rather m the 
naso pharynx than in the nose itself, the palatine route may be used 
Perhaps the best of the several suggested operations is that of Nelalon 
This consists in a median section of the velum and of the mucous mem- 
brane covering the posterior half of the hard palate, most of which 
is cut away as also the back of the vomer, if necessary The naso- 
pharynx is thus opened sufficiently to allow of the removal of the 
growth The reflected segments of the palate are subsequently 
sutured together This operation is now seldom undertaken owing to 
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the possibility o! non union of the palatal flaps and the greater ad 
vantages of the lateral nasal route 

(jfj By elevating the upper lip and opemrg the antrum through the 
canine fossa and then removing the lateral wall of the ro*e asm Denher s 
operation extensive growths can be removed provided thev do not 
in\ oh e the higher regions overmuch and particularh the frontal 
•unus Part of the upper alveolus is taken awa\ and after clearance 
of the growth by surgical extx.ion and diathermy a large opening is 
left through which the carat} mav be inspected for po ible recurrence 
The deficiency is rectified b} the provision of an obturator earned on 
a denture with no disfigurement In our opinion this operation is 
to be preferred for almost all malignant growths of the nose and 
sinuses. 


Kaso-pharynx. 

Adenoids. — It has been ahead} mentioned that the naso-phaiynx 
is the seat of a large amount of lymphoid tissue similar to that me* 
with in the tonsil, which mav either be distributed widelv over the 
whole mucous membrane or be gathered into a special mass on the 
roof known as the pharyngeal or J-uschLu s ton fl Adenoids consi_t 
in a hvpertroph} of this tissue exacth analogous to the chronr hyper 
trophic form of tonsillitis with which indeed it is often associated 
Thev usually occur in the form of broad cushion like masses springing 
from the roof or posterior walls. The formations are extremely soft 
and vascular bleeding v ery readilv The surface is plicated and in the 
recesses or folds between the different portions of the mass bacteria 
lodge and giv e rise to various inflammatory troubles locallv and ocea 
sionaDy in neighbouring lymphatic glands Not uncommonl} isolated 
masses similar in structure to the above are also to be seen on the 
posterior wall of the pharynx, and a certain amount of chrome rhinitis 
and laryngitis ma} be associated. The condition is rarelv «een in 
others than children and especial!} those living in the smoky atmo- 
sphere of large towns. If untreated adenoids usually disappear bv 
the age of twenty but not before much harm mav hav e been done to 
the individual. 

The Symptoms are mainl} due to obstruction to nasal respiration. 
The mouth is generally held half open so as to allow the child to 
breathe through it thereb} exposing the upper central incisors (Fig 
621) from a similar cause he snores during sleep and usually wakes 
with the mouth and tongue dry The nostnls are drawn in and the 
nose is thin and pinched the whole facies being v ery characteristic 
the children often look sleepy and half silly and’ indeed may be v ery 
backward in their studies Not nncommonlv there is a certain amount 
of semi purulent discharge from the nose or it mav he hawked up from 
the pharynx perhaps mixed with blood. Deafness is caused if the 
tympanic membranes are indrawn because of obstruction of the 
Eustachian tube. Acute or chronic out is media often results from 
extension of the catarrhal condition of the mucous lining of the 
Eustac hian tubes and deafness may be induced thereby both taste 
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and smelt are sometimes impaired as a result of hypertrophic rhinitis 
The ethmoid and maxillary sinuses may become infected The palate 
becomes high and arched, owing to the altered intranasil air pressure 
and as the patient grows up the incisor teeth may project forwards 
giving a curious rabbit like expression to the face The cervical 
glands become infected from the tonsils and are enlarged and are 
often the seat of tuberculous disease In bad cases which hare been 


allowed to persist throughout ac 
tened the ribs are drawn in and 
the spine is kyphotic (Fig 622) 



Fig 621 — Adenoid Facies (From 
a Photograph kindly lent by 
Sir St Clair Thomson ) 


This illustration shows well the sleepy 
look the pinched nostrils the open 
mouth and projecting upper central 
incisors so characteristic of this 
condition 


the thorax becomes flat 



with Neglected Adenoids (From 
a Photograph lent by Sir St 
Clair Thomson ) 

This is the same child whose face 
appears in Fig 627 It will be 
seen that the chest is shallow and 
retracted and the spine kyphotic 
The arms are small but the legs 
are well developed 


Physical Examination consists in posterior rhinoscopy , by means of 
which the adenoids can be seen or in palpation of the posterior nares, 
a process occasionally necessary in children, who rarely have sufficient 
control to permit of the former On passing the finger behind the 
velum the naso pharynx is found to be occupied by a soft mass of tissue 
which readily bleeds, and more or less obstructs the openings of the 
posterior nares 

Circumstantial evidence is derived from the syrniptoms, from the 
presence of enlarged and unhealthy tonsils and from the retraction 
of the tympanic membranes, a diagnosis of adenoids is thereby made 




without the necessrtv or desirability of the unpleasant post nasal 
palpation T 

Treatment consists in removal of the adenoids b\ operation in 
\oung adults arsenic in small doses (liquor arsemcalis Rn. b ortds) 
mat be of value after operation Nasal dooches must never be used 
for fear of setting up infection n the sinuses or ears "The only effective 
way of d ealing with the condition is b\ surgical removal whatever 
the age of the child 

Operation — The child lying on its bach flat or with a pillow under 
tl e shoulders is anaesthetized with ethvl chlonde either alone or 
preferably followed by ether If enlarged tonsils co-exi t these 
should be dealt with m the first place Got t stem s curette or some 
modification of it is then introduced behind the soft palate It is 
pressed upwards «o that its bee cone ex edge impinges on the upper 
part of the posterior border of the nasal septum It is then swept 
backwards and downwards o\er the pharyngeal wall so as to share 
away the chief portion of the projecting mass ot adenoids. Possibly 
the application of a second curette may be required to deal with out 
lying lateral portions care being taken to dear away any masses 
lying in the fossa behind each Eustachian cushion as the^e are a 
common cause of chronic- 
middle-ear infections 
any remaining tags are 
remoied by the use of 
Luc s or any other suit 
able forceps La Force s 
Tig 613 La Force s Adenotome adenotome (Fig 6’3) is a 

most useful instrument 
and is preferred by manv to a curette By its use the whole mass of 
adeno A, can be remoied deanl\ with no possibility of damaging the 
pharyngeal aponeurosis or constrictor muscle There is considerable 
bleeding but this quickly 'tops of itself except in rare cases which re- 
quire plugging of the naso-pharvn\- The blood is retnoi ed b\ a suction 
pump but if one is not ai ailable the child should be turned over and 
held face downwards immediateh after the operation so as to allow 
the blood to run out of the mouth and nose whiLt the face and fore- 
head are sponged with ice-cold water to check the hemorrhage Many 
surgeons prefer to perform the operation with the child lying on his 
side The patient is kept indoors for a few days and only fluid food 
allowed The mo't likely complication is acute otitis media indicated 
by earache and rise of temperature No local after treatment 1 
required as a rule but the throat mav be gargled with a mild anti 
septic No^e- breathing exercises should subsequently be instituted 
and tn mans bad cases are as important as the operation 

Kaso-Pharyngeal Fibroma is the term applied to a neoplasm which 
may become sarcomatous it springs from the base of the skull either 
from the basi-sphenoid or basi-occipital It is usually firm smooth 
and fleshy in character when of large size rt may be tabulated- The 
early symptoms are almost limited to those of obstruction to nasal 
respiration bn to this is not unfrequently added severe epistaxis 
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owing to the vascularity of the capsule and of the overlying mucous 
membrane As it increases in size, ulceration occurs, leading to a 
foetid sanious discharge, and the growth rarely remains limited to the 
naso pharynx It pushing forwards, it may lead to expansion of the 
bridge of the nose and separation of the eyes, which may even be made 
to diverge, but if backwards, it may depress the velum, and hang 
downwards In other cases it may burrow into the orbit of any of 
the other surrounding cavities, or may ev en erode the base of the skull, 
or encroach upon the cranium It is rare for any of these latter 
manifestations to occur until after the tumour has become sarcomatous 

The disease usually attacks young people, and mainly those m the 
second decade of life It progresses with considerable rapidity if 
malignant changes take place, and the fatal issue may be due to 
haemorrhage, asphy xia, or cerebral complications 

In rather older subjects a sarcoma may appear m the naso pharynx 
as a primary growth, with symptoms similar to those already' described 
the course is rapid 

Primary carcinoma also occurs, and may spread down the naso 
pharyngeal wall to appear below the soft palate the Eustachian tubes 
are obstructed by the growth, with symptoms of deafness at an early 
stage 

Treatment. — The aim in simple cases whether the tumour is small 
or large, is to remove it completely, together with the underlying 
periosteum from which it arises Ndlaton s operation will in some 
cases assist the surgeon to reach, the base of the skull and deal with 
the tumour Lateral rhmotomy is sometimes more satisfactory In 
the more severe cases, where the growth has become diffuse it is very 
doubtful whether any good can be done by operation since the base of 
the skull is certain to be gravely affected Radium may then be of 
real use, leading to marked shrinkage and fibrosis of the tumour as 
also to the destruction of any small portions remaining after operation 

Malignant growths respond well to deep X ray therapy, and therefore 
this is recommended as the method of choice, whether the growth 
be carcinomatous or sarcomatous The treatment must be drastic 
and involves considerable discomfort to the patient 



CHAPTER \AMK 

AFFECTIONS OF THE TONSILS AND PHARYNX. 

By \ E XEGUS MS F R CS 

Acute Tonsillitis results from bacterial infection sometimes of a semi 
epidemic type. The palate fauces and pharyngeal walls generally 
participate in the inflammatory process among the organisms present 
are staphylococci pneumococci and streptococci occasionally one 
type in almost pure culture but more commonly as a mixed infection 
Two varieties of acute ton illitis are described but there is no sharp 
line of demarcation 

(а) Acute parenchymatous tonsillitis causes general enlargement of 
the organ which is dusky red in colour and painful causing obstruction 
to swallowing and sometimes to breathing also in those cases in which 
the tonsils almost meet m the middle Une The temperature is high 
the glands below the angle of the jaw become enlarged and tender, the 
tongue is cor ered with a thick whitish fur and the bow els are con 
fined Tbe local condition may be associated with septicemia in 
sex ere cases 

(б) Acute follicular tonsillitis differs only from the description just 
grven by marked involvement of the tonsillar crypts from which a 
yellow exudate discharges itself coagulating on tbe surface to form a 
false membrane unlike that of diphtheria however m that it doe* not 
cause bleeding when detached 

This type of inflammation affects more often tonsil* of the buried 
variety while the parenchymatous enlargement i* associated with 
prominent tonsils. 

Pentonsiilar abscess or quinsy is a complication of acute lnflamma 
tion of the tonsil with suppuration around it The usual site of the 
abscess is jmt outside the capsule at the upper pole infection extends 
outwards through the superior tonsillar fossa. Occasionally an abscess 
forms in the tonsil itself Both sides are inflamed but the suppuration 
is often unilateral or if bilateral one tonsil is affected before the other 
pus usually takes three to seven days to form The swelling is great 
so that breathing and swallowing are alike difficult the temperature 
is high pain is 'ev ere and the cervical glands are considerably en 
larged (Edema of the glottis may result Other symptoms are much 
the same as m the abov e Left to itself the abscess sooner or later 
pornts and bursts usually in the sofr palate abov e and to the outer side 
of the tonsil* and this giv es the patient immediate relief 
The Diagnosis must be made from scarlet feier by the absence of 
the character! tic rash and red tongue of the latter condition and by 
the redness being more dusky and less diffuse in tonsillitis From 
1006 
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erysipelas of the fauces, it is known by the redness being more concen 
trated, the cedema less marked and more limited, by the glands at the 
angle of the jaw being less enlarged, and by the absence of any external 
manifestation of the disease From diphtheria the follicular variety 
is recognized by the riant of adhesion of the false membrane to the 
subjacent parts and by the absence of the Klebs Loffler bacillus on 
cultivation In acute tonsillitis the temperature tends to reach a 
higher level 


Treatment should always be commenced by a good calomel purge, 
which may be followed by the administration either of salicylate of 
soda (10 grams, thrice 

daily), or of chlorate of ■ — ■=- 

potash The patient will 
experience much relief by 
inhaling the steam from hot 
water (180° F ), in which 
a little Fnar s balsam (31 ) 
and menthol (gr ui) is 
dissolved, or the tonsils 
may be painted with a 10 
per cent solution of pro 
targol or 5 per cent solu 
tion of guaiacol in glycerine 
several times a day the 
latter paint acting both 
as an antiseptic and as a 
local anesthetic Pus is 
evacuated as early as pos 
sible, and it is desirable 
that this should be effected 
by the use of sinus forceps 
after incision of the super 
ficial layers with a guarded 
scalpel The surface may Fig 624 —Diagram to indicate the Situation 
he anaesthetized with enual TO OPEN A Peritonsillar Abscess viz on 
De anffiStnetizea wun equal A LlNE DRAWV FR0 M the Base of the Uvula 
parts Of cocaine solution (10 TO THE LAST molar Tooth but nearer the 
per cent ) and adrenalin, Uvula (After Sir St Clair Thomson ) 
applied on a wool swab 

Fig 624 indicates the point of election at which to open a peritonsillar 
abscess viz a little internal to a point midway between the base of the 
uvula and the last upper molar tooth (Sir St Clair Thomson) The 
opening is suitably enlarged downwards and towards the middle line 
It is essential not to go too deep or too far outwards so as not to injure 
the superior constrictor or to open through the deep fascia Both 
before and after opening the abscess, hot flannels or fomentations may 
be applied to the neck and throat, and plenty of fluid nourishment 
administered when the patient can swallow comfortably This is 
followed as soon as possible by tonics The fact that quinsy is very 
liable to recur suggests that during the quiescent interval after an 
attack the tonsils should be removed by enucleation 
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of operation or later (reactionary or secondan) It can usually be 
controlled by direct pressure applied to the tan surface by means of 
a pad or ping of gauze and held bt Mutable forceps counter pressure 
of a finger from the neck mat be of assistance Morphia to keep the 
patient qu et and ice to tl e neck may be u_-ed in post -opera hi e ca*es 
before suturing Hamoplastm gnen b\ injection or applied locally 
to the tonsil fossa may Mop the haemorrhage If bleeding is c\ce^si\c 
search mnl be made for bleeding \csseL general anesthesia being 
used if necessary Ligature, are applied where required suture of 
the pillars of the fauces oiera small roll of gauze soaked in iodoform 
is undesirable but is occasionally called for In adults an alkaline 
mixture mar be gnen before the operation for three or four days 
sufficient to render the unne alxaline 
Syphilitic Disease of the tonsil is met with in various stages The 
primary chancre is seen occasionally The glandular enlargement in 
the neck is xerv marked in such cases and the course of the disease 
as a rule sei ere Secondary ulcers of the Miail track type {plaques 
in tqiuuses) are common w this region being usual! \ svminetncaL In 
the tertian period a diffuse gummatous infiltration occur* ins olvmg 
also the palate and Iauc&, and leading to pharyngeal stenosis 

Tumours of the Tonsil are almost always malignant in type but are 
not very common Epithelioma occurs as a firm indurated infiltration 
rapidly spreading to adjacent part* with early iniahement of the 
lymphatic glands It starts either in the tonsil it-elf rear the root of 
the tongue or in the pillars of the fauces and presents a ragged ulcerated 
surface with a hard margin and sloughing ba»e It is not always 
painful and notice may first be called to it b\ the enlargement of the 
glands in the neck. It runs a rapidly fatal course if left to Usdf 
Lympho-sarcoma of the tonsil arises in the organ itself it presents a 
smooth dusky red appearance the mucous membrane being *t retched 
oi er it and feels soft and almost fluctuating In the early stages it 
may be freely movable but before long it infiltrates surrounding 
structures and affects the neighbouring lymphatic glands. Roura 
celled sarcoma also attacks the ton_il as a prim an growth and is le«s 
limited and defined than the former In all the^e varieties t! e growth 
extends into the pharynx impeding deglutition and respiration and 
ulceration with o without «enoUs liamorrhage may ensue indeed the 
latter complication is a frequent cause of the fatal result 

Extirpation of Malignant Tumours of the tonsil i-, oflen imprac 
ticable from the extent of the daease and the early implication of the 
surrounding structures although it has now been shown that they are 
more amenable to treatment than was formerly thought to be the case 
The disease may be dealt with in two ways (a) From the treuin m the 
case of the Iooscli encapsuled and freely movable lympho-sarcomata 
The capsule is divided preferably by a diathermic cautery and the 
growth shelled out sometimes with the utmost ease and with very little 
hemorrhage Removal should be followed by radio-therapy but 
recurrence in the lymphatic glands is almost certain to follow (6) From 
the month m cases of epithelioma diathermy bang used to coagulate 
the growth which is then renun ed piecemeal Preliminary ligature of 
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the external carotid artery is advisable, combined at the same time with 
block dissection of glands m the neck, if there is any suspicion of their 
infection, (c) From the neck This plan may be of value in dealing 
with an epithelioma A vertical incision is made along the anterior 
border of the stemo-mastoid with a second horizontal arm, and a 
careful dissection conducted down to the pharyngeal wall, removing 
all lymphatic glands, and securing the external carotid or its anterior 
branches The mass is then isolated from the surrounding structures 
and removed, after dn idmg the mandible to give free approach , part 
of the lower jaw bone is removed, together with the growth 
New growths of the tonsil respond well to radium The best method 
is to commence n ith teleradium, and to follow this by needles inserted 
through the mouth arranged so as to irradiate the whole of the growth, 
or applied to the surface m the form of a plaque Small residual areas 
may be destroyed by diathermy 


Affections of the Pharynx. 

Acute Pharyngitis is usually associated with a similar inflammatory 
condition of the velum palati, nasal mucous membrane, and tonsils, 
and results from exposure to cold, from inhalation of septic organisms, 
and from general diseases of the exanthematous type, eg scarlet 
lever and diphtheria It is characterized by redness, pain ana swelling 
of the mucous membrane, which becomes covered with mucus or muco- 
pus An irritable cough, perhaps with sneezing, interference with 
nasal respiration, and great pain on swallowing, is produced by this 
condition, and if it spreads to the Eustachian tube temporary deaf- 
ness is induced Ulceration of the velum and fauces occasionally 
follows 

The Treatment consists in attending to the general condition, especi- 
ally if of exanthematous origin, and in administering antiphlogistic 
remedies, e g purgatives, sudonfics, and diuretics, and soothing local 
applications, c g lozenges of phenol (gr ice to suck, chlorate of 
potash or phenol gargle etc Great relief is often given by inhaling 
steam from water at i8o° F , to which a drachm of Friar's balsam 
and 3 grains of menthol has been added A spray of protargol { 2 per 
cent ) or a paint (10 per cent ) are useful 

Chrome Pharyngitis is commonly met with in clergymen and public 
speakers who are called upon to exert their \ oices for any length of 
time, in costers and street hawkers who shout their wares, and in 
drinkers and smokers In the majority of cases it is secondary to 
some form of rhinitis or sinusitis, or to nasal obstruction It may 
commence as a chronic inflammation, or may follow an acute attack 
The mucous membrane is more or less red and infiltrated, with vessels 
coursing over it, and there is often a good deal of muco purulent dis- 
charge If the buccal side of the velum palati is affected, there is 
usually much less secretion than from the pharyngeal aspect, where 
a considerable amount of dark green viscid material may collect and 
cling to the pharyngeal wall, constituting scabs, which may decompose 
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and cause the breath to be somewhat offensive In addition to the 
simple type two special varieties are described 

t Chronic follicular or granular pharyngitis in which the lymphoid 
follicles scattered throughout the mucous membrane become enlarged 
This is especially evident behind the soft palate and upon the posterior 
vail and sides of the pharynx At tunes the mucous membrane is 
thrown by lymphoid enlargement into two longitudinal fold* one on 
either Q ide of the middle line just behind the posterior faucial pillars 
The uvula may be elongated and hypertrophic 

2 Chronic atrophic pharyi fills is associated with the atrophic form 
of rhinitis (p 991) and may lead to chronic laryngitis and tracheitis 
The mucous membrane is smooth diy and glazed and the exudation 
forms adherent scabs The throat feels dry and irritable and the 
voice is often husky 

The Treatment of chronic pharyngitis vanes with the condition and 
character of the affection In many cases the nasal trouble u> the more 
urgent and if it is treated effectively the pharynx improves rapidly 
In •simple relaxed throats all sources of irritation — such as smoking 
epints and condiments — must be avoided the bowels and digestion 
attended to and astringent sprays gargles or applications made use 
of The roost u«eful reagents are paints containing iodine (Mandl) 
or guaiacol the gly cenne of tannic acid and equal parts of gly cenne 
and tinet fern perchlondi whilst menthol and benzoin inhalations 
are sometimes valuable as also sprays of menthol dissolved m par 
oleine or lozenges containing menthol and hquonce or carbolic aad. 
When the inflammation is of the follicular type it may be necessary 
to destroy the follicles with the gahano-cautery after cocainizing the 
surface enlarged and v anco'C v e«seU may be divided in the same way 
Vincents Angina is an ulcerative form of pharyngitis due to the 
presence of the B fustformts and to a certain type of spirochrete It 
is characterized bv the development of an ulcer on one tonsil some- 
times spreading to the pillars of the fauces and occasionally elsewhere 
in the mouth or pharynx these ulcers may be clean or may be covered 
by an abundant yellowish white fibnnous pseudo-membrane which is 
verv adherent so that its removal involves bleeding Constitutional 
symptoms are very slight but swallowing is somewhat painful 

Treatment — An injection of an arsenic preparation such as novar 
senobillon rapidly cures the disease A solution of the same substance 
may be used for direct application to the tonsil with advantage 

Syphilitic Affections of the Pharynx may be met with m the secondary 
or tertiary stages In the former they are of a superficial character 
such as mucous tubercles snail track' ulcers etc. in the latter thev 
appear m the shape of a diffuse gummatous infiltration which is often 
of considerable consequence both at the time and subsequent!! 
It manifests itself as a widespread nodular thickening of the mucous 
membrane especially m the neighbourhood of the fauces and soft 
palate which rapidly runs on to ulceration and may impede both 
respiration and deglutition The administration of salvarsan or of 
mercury mid iodide of potassium should cau^e rapid improvement 
but the subsequent cicatrization may bind down the v elum and lead to 
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pharyngeal stenosis of such a character as to constitute a fibro cica- 
tricial septum, with an opening through it perhaps only large enough 
to allow a small bougie to pass For such a condition much may be 
done the opening may be dilated by careful division of some of the 
bands and the passage of bougies Of course there is a great tendency 
for the opening to contract again, and treatment by bougies or a soft 
rubber tube must be maintained, while in resistant cases shin grafts 
must be applied to raw or divided surfaces 
A localized gumma may form m the submucous tissue not infre- 
quently involving the posterior pharyngeal wall, and running its 
ordinary course with or without ulceration 

Epithelioma either involves the pharynx primarily, or spreads to it 
from adjacent parts, such as the tongue or tonsil The most common 
positions for a growth are in connection with the tonsil in the pyn 
form fossa, at the base of the tongue, and in relation with the epiglottis 
or aryepiglottic fold The usual type of tumour develops with some 
amount of ulceration, lymphatic glands later become secondarily 
affected and the tumour gradually invades surrounding tissues, 
although it is interesting to note that for some tune it is limited to 
the mucous membrane, extending superficially ov er it, but not involv 
ing the underlying pharyngeal muscles Death results from general 
exhaustion from hemorrhage due to ulceration into large vessels, 
from interference with swallowing or breathing from long infections, 
from pressure on important nerves, or from general dissemination 
Treatment. — Growths in the tonsil have been considered above 
Tor those on the lateral pharyngeal wall, in the pyriform fossa, or on 
the aryepiglottic fold, operation is undertaken by Trotter’s method 
of lateral pharyngotomy An incision is made along the anterior 
border of the sterno mastoid, glands are removed by partial or com- 
plete block dissection together with the internal jugular vein The 
sterno mastoid muscle is then sewn over the carotid sheath to the 
prevertebral muscles, and the lateral wall of the pharynx is freed 
Part of the hyoid bone may require removal but if the growth is low 
in the pharynx approach is obtained by removal of the greater part 
of the thyroid ala The growth is dissected away with a sufficient 
margin of surrounding healthy tissue , the pharynx is closed, if possible 
at the time, but occasionally a subsequent plastic operation is neces- 
sary If the growth is near the larynx, tracheotomy is desirable 
Radium has been used in many cases with success the needles being 
carefully arranged outside the growth after sufficient exposure by ex- 
ternal operation The best approach to neoplasms in the mid line, 
either at the base of the tongue or on the centre of the epiglottis, is 
by Trotter s median pharyngotomy 
Retro-pharyngeal Abscess is acute or chronic in its course The acute 
form results occasionally from infection through the mucous membrane, 
as by fish bones etc usually it arises from an inflammation of the 
lymphatic glands, which are found in this situation in children but 
atrophy in adults, and derive their lymph from the interior of the nose 
and naso pharynx The pus is situated between the pharyngeal wall 
and the prevertebral fascia, and is therefore near the surface and 





A MAWAL OF SURGERY 


limited to one side The chronic \anetj general]} follows tuberculous 
canes of the spine or disease of the bones at the base of the skull 
and the pus is placed behind the pre\ertebral fascia spreading across 
the mid line Whether acute or chronic the ab-cess forms a ten«e 
elastic swelling situated behind the posterior pharyngeal wall m the 
former ca->e it is associated with high fe\er and local!} much redness 
and inflammatoi} cedema which ma\ etcn extend to the glottis and 
cause dv-pncea m the latter where the affection i-. chronic there is less 
local inf) animator} reaction but signs of cert ical canes maj be present 
The abscess maj burst into the pharynx or maj burrow outward) on 
either side being guided b} the pret ertebral fascia and pomt either in 
front of or behind the stemo-mastoid 

Treatment should ne\ er be delajed from fear of the supervention 
of cedema of the glottis The chronic abscess should al wa> s be opened 
from the neck as then an aseptic 
cour e can be maintained aspira 
tion is dangerous on account of 
tlie important structures lying in 
front of the abscess If pointing 
m front of the stemo-mastoid 
the abscess is opened m that situa 
tion but otherwise an incision 
should be made along the pos 
tenor border of the muscle which 
must be drawn forwards and 
the transverse processes of the 
cervical vertebra defined 
Possibly the abscess will be 
opened b} the necessar} manipu 
lation of the w ound if not a pair 
of sinus forceps is thrust into it 
in front of the vertebra? The 
Tig 625 —Large Diverticcilm of cant} isopenedsuffiaentl} toper 
<Esophagts (Roy ai. College of mit of careful curetting it is then 
Surgeons Mcsecsi 1 bipped and the wound closed 

completel} without drainage 

The great majont} of cases of acute abscesses how e\ er mat be 
opened from the mouth without much fear The child is placed on 
its back with its head hanging far back a gag is introduced and a 
guarded knife inserted through the mucous membrane into the swelling 
at its most prominent pomt Careful swabbing or suction should at old 
m} danger of aspiration of pus liable to cau«e pulmonar} trouble 
Pharyngeal Diverticulum — The} occur in middle-aged or elderl} 
individuals The} spring from the posterior wall of the pharynx just 
above its junction with the oesophagus and hang downwards along 
side the gullet in the lower part of the neck The\ maj be so large 
as to reach wall into the mediastinum The symptoms are due to 
distension of the cavit> with food which stagnates forming a swelling 
m the neck which can be emptied bj pressure loss of weight from want 
of food maj result because of pressure of the sac on the oesophagus 
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down which food is thus prevented from passing The administra- 
tion of a small barium meal and subsequent radiography will probably 
make clear the diagnosis which should be confirmed by cesophagos- 
copj Treatment in mild cases consists in washing out the sac and 
dilating the crico pharyngeal sphincter under direct vision In severe 
cases it necessitates exposing the diverticulum in the neck through 
a lateral incision in front of the sterno-mastoid, removing it, and 
stitching up the opening in the pharyngeal wall The operation may 
be earned out either in one or two stages 



CHAPTER VWIV 

AFFECTIOHS OF THE (ESOPHAGUS 

Anatomical Considerations — The oesophagus reaches from the low er 
extremity of the pharynx to the cardiac onfice of the stomach a 
distance of about 23 cm or 10 inches its upper limit corresponds to 
the lower border of the cncoid cartilage and its lower approximately 
to the low er end of the sternum The distance from the central incisor 
teeth to the diaphragm is about 16 inches or 40 cm The tube is not 
quite m the middle line but inclines to the left as it passes through the 
posterior mediastinum The pericardium is in relationship with the 
(esophagus in front and the pleura on each side Its narrowest por 
tions are its upper end which is kept closed by the cnco-pharvngeus 
muscle m the centre about 2^ to 2 t cm from the teeth where the left 
bronchus crosses it and at the diaphragmatic hiatus The pneumo- 
gastric nerv es are also in immediate relationship with it 

The Methods ol Examination of the oesophagus are threefold 

1 Examination with a laryngeal minor may re\ eal the top of a 
neoplasm or may show the presence of froth in the pyriform fossa 
due to msophageal obstruction lower down or paralysis of a vocal cord 
caused by in\ oh ement of the recurrent laryngeal nerv e in a carcino- 
matous growth 

2 Radiography is of assistance in the examination of the cesophagus 
Metallic foreign bodies can be seen and accurately located and by the 
use of swallowed barium it is possible to determine the situation of 
a stricture and the amoant of dilatation of the cesophagus above it 
(Plate \I\ ) 

3 The use of the asophagoscope has transformed the surgery of this 
organ If local anaesthesia with cocaine is used it is advisable to 
administer a preliminary injection of morphia and atropin not only 
to dull the patient s sensitiveness but also to check the salivary 
secretion General anesthesia may be employed and is to be preferred 
in most cases With the patient lying on his back it is possible to 
introduce the instrument and gently to insinuate it down the gullet 
By this means foreign bodies growths strictures etc can be seen 
and direct treatment controlled by vision can then be adopted. The 
blind use of bougies must nev er be employ ed 

Malformations of the cesophagus are congenital or acquired 

A vmaiiwR afcao. my vsafi \Ktoi%oi Wife ts*»j*ragas 

trachea either in the form of a small fistula or the upper end of the 
cesophagus may end blindly whilst the lower end opens into the 
trachea near its bifurcation Life is impossible under such conditions 
and the children die shortly after birth. 
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Another type of abnormality takes the form of congenital shortening 
of the oesophagus The gullet terminates at about the level of the 
seventh thoracic vertebra below this level the food channel consists 


of stomach extending up through the 
junction of oesophagus and thoracic 
stomach a stricture may be present 
leading to difficulty in swallowing 
The Acquired malformations con 
sist in the development of Dnerttcttla 



Fig 626 — (Esophageal Speculum 
for Examination of the Hypo 
pharynx and Upper End of 
(Esophagus 

The instrument is of Chevalier Jack 
son s type in shape but is fitted 
with twin obliquely set lens fronted 
lamps designed to thro v a 1 ght well 
forward 


diaphragmatic orifice At the 



Fig 627 — CEsophagoscope Size 
Suitable for Children 
fitted with Twin Oblique 
Lighting and Detachable 
Suction Tube for removing 
Secretions and Food 


Two forms have been described (a) Pressure Diverticula may, 
rarely, be found at the lower end of the oesophagus Those causing 
symptoms referred to the upper end are diseases of the phaynx, and 
are described on p 1014 (see Fig 625 and Plate XIII ) 
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(6) Traction Dnerttcula are much rarer they occur on the intenor 
wall near the bifurcation of the trachea and are due to cicatricial 
traction from without by adhesion to an inflamed bronchial gland 
They are alway s of small size and cause no symptoms They cannot 
be recognized a> U mortem except perhaps by direct a sophagoscopy 
Foreign Bodies frequently lodge in the cesophagus especially in 
children The u<ual cite of impaction is at the cnco-phary ngeal fold 
or at the level of the thoracic inlet Portions of food coins bones 
pms dentures etc are the substances usually met with The patient 
complains of pain in the gullet wl list swallowing is painful or im 
possible Large bodies may be impacted agam«t the aperture of the 
larynx and may then cause sudden death from dyspnoea if the ob- 
struction is not so great and remains uraeliev ed ccdema of the glottis 
may supenene Impaction of «harp objects may be followed by 
ulceration perforation and death either from haemorrhage owing 
to one of the large v esscls being opened or from suppuratn c medias 
tmitis In the case of a metallic bod> diagnosis both as to its presence 
and situation can be made by radiograph} 

The Treatment necessitates the use of the cesophagoscope Tlie 
foreign body should never be dealt with blrndl} b} cun Si cesophageal 
forceps or a corn-catcher as in earlier da} s The cases are therefore 
handed over to the laryngologist in hospitals In the absence of such 
assistance the medical attendant is not justified in dealing with the 
case b} blind methods The patient can be transferred to a surgeon 
provided with the necessary equipment Unskilled attempts it 
removal particularly if performed blindlv will onl\ add danger and 
must not be undertaken 

If perforation has taken place with infection of the tissues outside 
the oesophagus — leading to mediastiiutis or the formation of an abscess 
— an incision 4 inches long is made along the anterior border of the 
stemo-mastoid preferabl} on the left side because the cesophagus 
naturall} curves in that direction The surgeon carefully finds Ins 
way between the carotid sheath on the outer side and the larynx 
and trachea on the inner avoiding the thyroid vessels and nerves 
The external wound is packed with gauze soaked in flavine and left 
to be dosed at a later date External operation is not indicated 
except when perforation has occurred. 

If a foreign bod} passes the upper narrow parts of the cesophagus 
it will almost invariably slip through into the stomach and will 
pass along the intestinal tract in most cases without causing trouble 
NVhen once the foreign body has passed into the stomach purgatives 
and emetics should be av otded and if not of large sue and sharp or 
irregular shape the case is left to nature the treatment being merely 
expectant The patient is kept quiet and fed on pultaceous food 
—such as brown bread porridge etc— and the onward passage, at 
the foreign body watched by radiography Should it be large and 
its course arrested and especially if inflammatory symptoms occur a 
laparotomy for its removal must be undertaken promptly 
Inflammation of the cesophagus with or without ulceration is 
caused by swallowing corrosives or untants and m a more localized 



AFFECTIONS OF THE (ESOPHAGUS 


1019 


form by the impaction of fore gn bodies The symptoms are pain 
and difficulty in deglutition and the treatment consists in giving 
antidotes and oli\ e oil m the restriction of the d et to liquids 
whilst m bad cases rectal feeding or gastrostomy maj be necessary 



F c 62S — Card ospas t 


Note the smooth con cal outl ne of the constr ct on and also the d latat on and 
tortuos ty of the (esophagus above it m contrast to tl e normal cal bre of t! e 
cesophagus in F g 630 

Chrome Inflammation of the Mouth of the (Esophagus occurs in 
m ddle aged women and maj be followed bj mal gnant changes 
Tl c symptom is dysphag a Some cases are assoc ate 1 with chronic 
superficial glossitis and secondary anasm a The treatment cons sts 
in dilatation of the cnco pharj ngeal sphincter together with the 
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he\ond the limits of the oesophageal walls takes place in ad' anced cases 
Sst often “vt„g the trachea The *5 >«/*"« cotuBt of Bt tdea ly 
Increasing difficulty in swallowing first tor solids only and later for 
liquids al well There is often a feeling of obstruction b“ l “ "° l 
present Collection of froths sahvet mthe phanm. pomes the patient 
particularly as there is often oserflow into the larynx with resulting 



Fig 630 — Cascisoua op CEsophacus 

t>ote the fill ng detect and the hold ng up of tt e barium column but there is no 
appreciable dilatat on 


cough this symptom is most troublesome in cases u here one recurrent 
laryngeal nen e is para]} zed because of inefficiency in lateral protection 
of the laryngeal aperture by the aryepiglottic fold Should the growth 
be at the upper end of the tube pain may be referred to the ear and 
a tumour may be distinctly felt placed deeply in the -neck and probably 
more marked on the left side in the earlier stages nothing can be felt 


PLATE XIV 




CHAPTER XXW 
SURGERY OF THE AIR-PAS SAGES 
By \ E VEGUS M3 FRCS 

Examination of the Air Passages — I Before the student can under 
stand affections of the upper air passages it is absolutely essential for 
hun to master the u«e of the fan rgm/ minor Thisconsi ts of a circular 
mirror set at an angle on the end of a metal stem u hicli is inserted into 
the patient s widely -opened mouth in such a way that it rests against 
and slightly elevates the soft palate. A beam of light is thrown into 
the mouth either from an electric head lamp on the «urgeon s forehead 
or reflected by a frontal mirror from an electric lamp fitted with a lens 
The patient s tongue held with a small cloth is drawn w ell forwards 
so as to enable the Ii°ht to reach the larynx the image of which is seen 
in the mirror Considerable practice is needed in order to attain any 
facility in the use of this instrument as also to be able to recognize 
normal from abnormal structures The use of cocaine to anaesthetize 
the fauces is in many cases indispensable It must be remembered 
that the image is always m\ erted so that the anterior portion of the 
lary nx appears behind but there is no re% ersal of the sides 

2 It is now possible to see the interior of the air passages b\ the 
use of the bronchoscope (Fig 632) This consists of a straight tube 
which can be introduced through the upper air passages under general 
anesthesia or after thorough cocainization and can then be earned 
down to the bifurcation of the trachea and into one or other bronchus 
By this means foreign bodies base been extracted from a bronchus on 
numberless occasions Bronchoscopes with distal lighting of Chei alier 
Jacksons type are preferred by mam while others Use proximal 
lighting a minor reflecting the light from a small electnc bulb 

3 Radiography play s a considerable part in the diagnosis of affec 
tions of the^e regions The presence and position of foreign bodies 
is of coune determined b\ this agency the existence of growths in 
the lung can be ascertained. The movements of the diaphragm can 
be followed and the condition of the chest wall established Pul 
monary tuberculosis can be recognized at an early stage and the 
condition of the bronchial lymphatic glands noted it is sometimes 
possible to make out that the disease commenced in them and is 
affecting the pulmonary tissues secondarily Radiography also enables 
the physician or surgeon to follow the effects of such proceedings as 
the establishment of an artificial pneumothorax or phrenic avulsion 
(P 9S4) 

Lastly it is of use in the diagnosis of pulmonan cavities tuberculous 
or simple before or after the intratracheal injection of Upiodol (p io>$) 
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20 to 40 c c of tins material in adults (a correspondingly diminished 
amount in children) may be introduced into the air passages either 
through the glottis or by puncturing the crico thyroid membrane 
In either case the trachea must be previously anesthetized by cocaine 
{5 per cent ) or percame (2 per cent ) The lipiodal must be well 
warmed as also the syringe and the patient must lean towards the 
side which is to be explored Radiography should be undertaken at 
once The patient must be warned against swallowing the material 



The head of the patient is raised so as to bring the occiput to a position 10 cm 
above the level of the table Half the scapula is off the table in Boyces 
position as recommended by Chevalier Jackson 


expectorated soon after the injection Very excellent and helpful 
results have followed this procedure The solution may be introduced 
through a bronchoscope if desired 

Foreign Bodies in the Atr-Passages — Any part of the respiratory 
tract may be partially or completely obstructed by the presence of 
some foreign body the effect of which may be of greater or less gravity 
according to the situation character, and size of the intruding 
substance 
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1 In the Nasal Passages («ee p 9S6) 

2 Obstruction occurring at the entrance to the larynx is due to 

attempts to bolt large ol food which becoming impacted 

ma\ cause immediate death \ person eating a meal voTaeiouJy 
turns black in the face and falls ott bis chair dead A similar result 
has followed *ueh a foolish act as attempting to swallow a billiard 
ball If the obstruction is not complete as when 1 large denture 
becomes impacted dvspncta is cau-ed the symptoms rapidlv increasing 
owing to ccdema of the submucous tissue of the glottis Accidents 
of a similar nature may occur dunng anaesthesia an epileptic fit or 
drunkenness substances such as a denture or a mass of vomited food 
blocking the entrance to the lvrax The Treatment must be prompt 
«wce there is no time to lose The mouth should be forced open by 
the handle of a fork or anything suitable that happens to be near 
and the finger swept round the pharynx so as to di«lod°e the foreign 
body Care must be taken not to push the object still further into 
the laryngeal aperture Failure removal larvngotomy or tracheotorm 
must be performed and artificial respiration if neeessarv instituted 
In less urgent cases there is tune to remove the substance from the 
mouth by direct laryngoscopy 

3 In the Larynx —A foreign bodv enters the larynx by inhalation 
dunng a deep respiratory effort when the glottis is widely open 
Any thing large is likely to be stopped abov e the larynx and hence the 
type of foreign body found in this region consists of small coins buttons 
nutshells or pins Total obstruction may cause immediate death or 
the object may enter one of the v entncles and onlv produce partial 
obstruction as evidenced by a sudden sense of suffocation urgent 
dyspnoea and a violent attack of coughing attended perhaps by 
vomiting such as occurs when anything is said to have gone down 
the wTong way After a preliminary bout of coughing little is felt 
and symptoms may be almost completely absent Laryngoscopic 
examination should reveal the Situation of the intruding body The 
Treatment consists in removal through the mouth w ith grasping forceps 
passed tlirough a direct laryngoscope the head 0} the patient being 
lowered to prevent the foreign body falling into the trachea if dislodged 
wl en not tirmly grasped. 

4 In the Trachea —To lodge in this situation a foreign bod\ must 
be small enough to pass through the nma glottidis and not too heavy 
otherwise it drops into one ol the bronchi it may become impacted 
if it has jagged edges but usually remains free 

The Symptoms are obstruction irritation and inflammation de 
pendent on the size and nature of the object Dunng the passage 
of the bodv through the larynx the patient suffers from /severe 
attack of spasmodic dyspncea and coughing of temporary duration 
Later on similar attacks may be induced if the foreign bodv be Irebt 
and particularly if of a v ratable nature it is coughed up agamstW 
lower aspect of the vocal cords and death has even resulted from its 
impaction m the larynx brought about m this way The irritation 

t>Te .uM° r .l !gn ^ m the trad >« produces acute 
tracheo-bronchitis with frothy expectoration and spasmodic cough 
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Treatment consists in the introduction of a bronchoscope, so that the 
foreign body mi} be seen, and bj suitable forceps secured and removed 
If such appliances are not available, a low tracheotomj must be per- 
formed if djspnaa is severe, particular!} if the object is of vegetable 
nature As soon as practicable the patient is conveved to some 
centre where the foreign bod} can be removed by bronclioscop} 

5 To become impacted in a Bronchus the foreign bod} must be 
sutTicicntl} small to pass through the nma glottidis and he ivy and 
smooth enough to allow of its dropping down the trachea, the most 
common non-iegetabU articles are buttons pebbles slate pencils ptns, 
an O Dwvcr s tube or the inner c innula of a tracheotomy tube The 
right bronchus is more often obstructed as it is more in a direct line 
with the trachea and is the larger \ series of symptoms similar to 
those alrcad} described manifests itself 112 obstruction, irritation, 
and inflammation The obstruction is twofold immediate, as a result 
of the passage of the intruder through the glottis, a condition due more 
to spasm than to mechanical causes and late, as a sequence of its lodg 
ment in the bronchus 1 tgetabU substances like orange-pips and 
melon seeds, or pieces of nut mav lodge in a main bronchus or one 
of the branches in such a case irritative tracheo bronchitis is present 
in addition to the signs of obstruction of part of the lung The ob- 
struction is at lirst partial, and more or less valvular in character, 
allowing entrance of air during inspiration, but preventing its exit 
Obstructive cmph}scma of a lobe or a whole lung is thus produced 
The swelling of the mucous membrane later makes it complete Sub- 
sequent collapse of that portion of the lung supplied by the affected 
bronchus is induced, as indicated by dulness and the absence of breath- 
sounds Vegetable substances produce such acute tracheo-bronchitis 
that they soon kill the patient if not removed, non-v cgetable objects, 
on the other band may he in the lung for months or years without 
producing symptoms but lung abscess or bronchiectasis, with purulent 
sputum, will appear eventually Sometimes the abscess may extend 
through the lung substance to the pleura, setting up a localized em- 
pyema In other cases multiple bronchiectases appear, and the patient 
dies of exahustion 

Treatment. — It has now been abundantly demonstrated that except 
m cases where a foreign body lodges on the top of the larynx and causes 
immediate suffocation, it is possible to permit the patient to travel to 
some centre where expert help is available, if such assistance cannot 
be taken to the patient After the first spasms of coughing the patient 
becomes more or less comfortable, and no immediate ill results arise, 
in the case of vegetable objects, however, oedema of the glottis may 
necessitate urgent tracheotomy The foreign body is then carefully 
localized by examination of the lungs and X rays, and it is wise (as 
advised by Chevalier Jackson) to practise removal of a replica of the 
foreign body through the bronchoscope before dealing with the case 
by removal under direct vision, or, occasionally, under fluoroscopic 
guidance Rare cases of deeply lodged foreign bodies, with considerable 
disorganization of the lung, call for lobectomy. 

Injuries of the Larynx. — Several conditions arising from traumatism 
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of the upper air passages are described elsewhere eg fracture of the 
hj oid bone (p 573) and incised wounds as in cut throat (p IO//) 
Occasional the thvroid or cncoid cartilages mar be injured or 
fractured by direct \ lolence as in garrotting causing local pain and 
haemorrhage and possibh some obstruction to the respiration As 
a rule no treatment is required beyond beeping the patient quiet 
but should symptoms of dyspnoea arise intubation or tracheotomy 
must be undertaken 


Diseases of the Larynx 

The study of laryngeal diseases can only be briefly referred to here 
since it is now so extensile as to require special textbooks 

Simple Acute and Chronic 


Laryngitis are conditions of but 
slight surgical interest The 
acute affection arises from 
bacterial infection andischarac 
terized by aphonia (loss of \otce) 
and cough Locally the \oca! 
cords are seen to be hype ramie 
ard swollen The Treatment i» 
rather medical than surgical 
Diphtheritic Inflammation of 
the Larynx (p 130) is usualh 
met with as an extension of a 
similar affection of the fauces 
It gnes rise to se\ere dyspnma 
from obstruction and if the 
condition does not yield to the 
injection of the diphtheritic 
antitoxin will require intuba 
tion or tracheotomy 
Acute (Edematous Laryngitis, 
or o-dema of the glottis is a 
condition of considerable im 
portance Causes —(a) It is 
secondary either to some other 
laryngeal affection such as acute 
catarrhal laryngitis or acute peri 
chondritis or more rarely to 
some chrome affection such as 
tubercle syphilis or carcinoma 

matory conditions of neighbouring 

or the snbmaxiUary re^on SKJrS/!? toftl,et0n ^ e 
may be secondary to a retrophar^gSlaS:^ tV& S "P” or 11 
frequently seen m children fromdnnV,n^?M ® ** 15 ^ not 1111 
spout of a kettle or sometime ilXdtl ^ the 

W It™ " s “ I ‘fr<»»the P re«„ reofaIo SSSf™fg’SX 
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been known to occur as part of the general anasarca of chronic Bright s 
disease Characters —The folds of mucous membrane extending on 
either side of the epiglottis both to the root of the tongue and backwards 
to the arytenoid cartilages become swollen and cedematous from a 
serous effusion into the submucous tissue (Fig 633) The same 
condition also involves the false \ ocal cords (superior thyro arytenoid 
folds) extending down as far as the true cords The process is checked 
at this level owing to the absence of submucous tissue the vocal cords 
consisting of elastic fibres covered merely by a layer or two of squamous 
epithelium The epiglottis becomes folded laterally upon itself as a 
leaf leaving only a valve like chink which permits of expiration 
although considerably checking inspiration The Symptoms produced 
by this condition are those of dyspnoea not unfrequently aggravated 
by spasm of the glottis and this is sometimes of sufficient intensity 
to destroy the patient s life There may also be some difficulty in 
swallowing owing to associated oedema of the pharynx and oesophagus 
and some degree of febrile disturbance The diagnosis is made by 
laryngoscopic examination when the slit like opening of the glottis 
bounded below and behind by thickened cedematous folds of mucous 
membrane can be seen Treatment — Relief may be gained by in 
haling steam arising from hot water to which some tinct benzoim co 
has been added Fomentations or ice compresses applied externally 
are also useful especially the latter In \ ery severe cases particularly 
in children tracheotomy may be necessary 

Syphilitic Diseases of the Larynx — In the secondary stage mucous 
tubercles or superficial ulcers occasionally form in the neighbourhood 
of the vocal cords No special local treatment is required In the 
tertiary period diffuse gummatous infiltration or localized gummata 
may develop giving rise to destructive ulceration which especially 
affects the epiglottis and aryteno epiglottidean folds and may spread 
and involve the boundaries of the glottis Inflammation of the peri 
chondrium is likely to follow leading to necrosis of the cartilages 
Hoarseness and dyspncea are the chief symptoms whilst considerable 
obstruction may be caused subsequently by laryngeal stenosis due to 
cicatrization Treatment consists in the administration of iodide of 
potassium and mercury together with injections of salvarsan or one 
of its later substitutes Should urgent dyspncea arise tracheotomy 
must be undertaken Tertiary syphilis of the larynx is at the present 
time very rare 

Tuberculous Laryngitis (Plate XV Figs 1 and 2) is almost always 
secondary to phthisis if no focus is present in the lungs deposits of 
lupus will be found in the nose or on the face It usually commences 
at the posterior part of the larynx in the neighbourhood of the arytenoid 
cartilages as a submucous infiltration which later breaks down and 
leads to typical tuberculous ulcers similar to those occurring in other 
viscera (p 180) Considerable destruction of tissue ensues in advanced 
cases involving the posterior region of the larynx and even leading 
to perichondritis and necrosis of the cartilages Hoarseness cough 
pain on swallowing and perhaps a certain amount of dyspnasa in a 
patient suffering from phthisis are the chief sjmptoms arising from 



A MAh VAU OF SURGERY 


103 


this affection the prognosis of which is always of a gra\e nature 
Trcatu ent — M for other tuberculous affections constitutional treat 
ment is now mainlj relied on and for choice in a sanatorium whilst 
absolute silence «s insisted on Occasional local treatment is under 
taken by the laryngologist in the form of applications of the galvano 
cautery The earlier recognition of pulmonary tuberculosis and its 
more effective treatment is however reducing the number of cases 


of the laryngeal affection 

Paralysis of the Larynx is of surgical interest when arising from 
mjuiy of the recurrent laryngeal nerve as in the removal of a goitre 
or from the pres~ure of aneurisms of the innominate artery or aort 1 
tumours m the mediastinum or cancer of the asophagus ParaUsis 
from the above causes is generally unilateral The effect of complete 
paralysis of one recurrent laryngeal nerve is to produce total im 
mobility on the affected side of the vocal cord which lies in whit is 
known as the cadaveric position • c midway between that in which 
it is placed during phonation and during inspiration When due to 
pressure on and not section of the nerve the abductor fibres are 
always involved first leading to unopposed action of the adductor 
muscles resulting in serious dyspnoea in bilateral ca-es The S> mp 
toms arising from unilateral recurrent paralv is are usuallv slight the 
voice betng but little modified as the healthy cord is capable of pass 
ing across the middle line If however both sides are completely 
paralyzed absolute aphonia with dyspnma results but if only the 
abductors are involved the voice may be unimpaired although severe 
dvspncea is present and this may prove fatal unless tracheotomv is 
promptly performed 

Papilloma of the Larynx (Plate W Fig 4) occurs in children in 
the form of wart like masses growing from the vocal cords and givm B 
rise to considerable hoarseness and perhaps some dyspncea They 
are recognized on indirect laryngoscopic examination and m adults 
may be removed successfully by laryngeal forceps after the parts 
hav e been efficiently cocainized It is better however to employ the 
direct laryngoscope as with special tubes and forceps it is possible to 
obtain a clear view of the parts and to remove the growths with pre- 
cision and accuracy In children direct laryngoscopy is the only 
possible method The same remark holds good for cysts or other 
innocent tumours of the larynx (Plate X\ Fig 3) 

Epithelioma of the Larynx occurs in elderly patients much more 
frequently in males as a papillary overgrowth usually on the an tenor 
third of one v ocal cord (Plate X\ Fig 6) (intrinsic type) It may 
also commence on the epiglottis ary epiglottic fold or on the postenor 
surface of tl e cricoid cartilage (extrinsic type) The tumour gradually 
spreads both superficially and deeply and mat eventually invade the 
cartilages giving rise to necrosis At a later stage it extends beyond 
the limits of the larynx attacking the base of the tongue ccsophagus 
and the lateral walls of the pharynx The growth in early intrinsic 
ca«;es is unilateral causing hoarseness and aphonia As long as the 
disease is stnctlv limited to the interior of the larynx (intrinsic cancer) 
there is but little tendency to affection of lymphatic glands V hen 
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vehement of numerous glands its total extirpation may not be 
practicable and all that can be done is to treat symptoms as they arise 
and perform tracheotomy when necessary The treatment of post 
cncoid growths i» referred to on p io’3 

Aente and Chronic Penchondntis usually end in the formation of an 
ab~ee«s and in necrosis of the cartilage involved The acv’e variety 
is pyogenic and due to traumatism — sometimes as the result of high 
tracheotomy — or to auto-infection following acute fev ers such as 
typhoid The patient complains of severe pain 3nd tenderness oxer 
the larynx with fever dvspha*na and hoarseness Dvspncta results 
from swelling of the mucous membrane and cedcma of the glottis may 
follow -Vn abscess mav point internally or externally and on opening 
it the cartilage wall usually be felt bare and perhaps necrosed. Treat 
meat in the early stages consists in fomentations but w hen the affection 
is producing dvspnoea and an external swelling is present it is well 
to cut down on the cartilages from out«idc Should this fail to relieve 
the dyspnoea tracheotomy wall be required The chronic variety is 
more often due to tubercle syphilis or carcinoma in it an abscess 
forms more 'lowly and with less constitutional disturbance but 
necrosis ersues none the less When the abscess points externally it 
should be opened When a well marked sequestrum is present it 
must be removed by an external incision and if need be thyrotomy 
must be undertaken Distortion or stenosis ol the larynx is not 
an unu'ual sequela posibly necessitating the perpetual use of a 
tracheotomy tube 


Operations upon the Air Passages 

1 Subhyoid Pharyngotomy was devised by Malgaigne in order to 
provide access to the upper parts of the larynx V transverse incision 
is made through the thyro-hvoid space the pharynx is opened and the 
epiglottis detached from the base of the tongue (Fig 634) It is a 
proceeding that is seldom undertaken but may be necessary for the 
removal of certain neoplasms 

In Transhyoid Pharyngotomy the hyoid bone is divided in the 
middle Ime through a v ertical met* on extending from the symphysis 
menti to the thyroid cartilage The pharynx can then be opened 
either above or below the level of the hyoid bone and the back of the 
tongue the posterior wall of the pharynx or the upper part of the 
larynx exposed- A preliminary tracheotomy is of course necessary 

Neither of these proceedings is very satisfactory in that they provide 
very little room unless the lower jaw and tongue are divided in the mid 
line In Lateral Transthyroid Pharyngotomy the ala of the thyroid carti 
lage is remov ed through a lateral incision along the antenor border of the 
stern o-mastoid enabling the surgeon to def ne more accurately the 
limits of the disease and by opening freely the pharynx to remove 
a growth on the ary epiglottic fold or lateral border of the epiglottis 
together with the lympnatic area involved Of course a prelimmarv 
tracheotomy is necessary and various remedial operations to make 
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good the defects caused by the removal of the phary ngeal wall These 
and the needful preparation and after treatment are too lengthy to 
be described here 

2 Thyrotomy (Laryngo-Fissure) consists in the median verticaljsection 
of the thyroid cartilage (Fig 634) and 
may be used for the removal of tumours 
of an innocent nature or of a localized 
cancer of the vocal cord (intrinsic) An 
incision is made in the middle line from 
the upper border of the thyroid cartilage 
to the suprasternal notch Tracheotomy 
is performed either below or at the 
level of the isthmus of the thyroid 
gland m the latter case the isthmus is 
of course divided The thyroid cartil 
age is stripped bare of its perichondrium 
on the side of the growth and then by 
means of special saw and shears is cut 
through from below upwards The outer 
blade of the shears is made to cut the 
cartilage a little to the opposite side to 
give a better clearance the inner blade 


plunged through the cnco thyroid mem 
brane enters the glc 



.ne enters the glottis from below 
and being kept rigidly in the middle line 
neither injures the growth nor damages 
the \ocal cord and other tissues on the 
sound side Held open with retractors 
the trachea is plugged abov e the traclieo 
tomy tube and then the vocal cord and 
\entncular band with the underlying 
muscles and perichondrium are stripped 
off the thyroid ala as far as necessary 
even on to the cricoid ring The ala 
thus separated is then removed togi\c 
easier access to the interior of the larynx 
Using specially cun. ed scissors three 
cuts only are needed to remove the 
tumour one through the ary epiglottic 
fold a second below the vocal cord 
and the third behind the growth taking 
away a small portion of the v ocal process 
of the arytenoid The growth is thus 
removed completely with a sufficient 
area of healthy tissue around it Any 
bleeding is controlled , the tracheal plug 
is removed the tissues are accurately sutured together, and a dressing 
appltcd The tracheotomy tube is removed after tight to twentv four 
hours 

Tins method of treating intrinsic cancer of the larynx has been 


Fig 634 

The hyoid bone is seen above 
with the thyro-hjoid mem 
brane extending from it to the 
thyroid cartilage a transverse 
incision 13 shown in the mem 
brane as for subhyoid pharj n 
gotomj A vertical incision m 
the centre of the thj roid cartil 
age represents the position of 
larj ngo-fissure Through the 
crico thyroid membrane a 
transverse incision indicates 
where laryngotomy is per 
formed The trachea with its 
rings is shown parti) co\ered 
by the isthmus of the thjroid 
gland the positions of trache- 
otomv openings through the 
second and third and fourth 
and fifth rings are shown by 
vertical lines dotted circles 
representing the disc removed 
before insertion of the cannula 
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brought into great prominence and favour by the w ork of Sir St Clair 
Thomson and the after results have proved most successful the patient 
being able to speak clearly 

3 Extirpation ot the Larynx (Complete Laryngectomy) is never 
undertaken except for malignant disease and then as a rule only 
when it involves both sides So long as the growth is intrinsic 
there is hope of a good result but when it has spread beyond 
the laryngeal limits the prognosis is much worse and the ultimate 
mortality is greatly increased In favourable cases although the 
pattent loses all power of normal phonation yet lie can speak with his 
cesophagus or can cause a reed 



to vibrate while articulating with 
the mouth and lips Improved 
methods of diagnosis and in 
creased facility on the part of 
practitioners in the use of the 
laryngoscope are bringing the 
patients for operational an earlier 
date and Iaryngo fissure is much 
more frequently employed than 
formerly Into the details of a 
complete lary ngectomy it is un 
necessary to enter here larger 
textbooks on operative surgery 
must be consulted It must 
suffice to state that a skin flap 
with its base above is turned up 
and the larynx freed in front 


s de of the neck these v 
by block d ssect on Three j ea 
the pat ent was quite well 


Fig <3j5 — Lsmf.x or an Cldctly Man and laterally The thyro hy old 
W,TI L At - Lxtensivi Carcinoma on membrane is cut through and 
the larynx 15 remo\ ed (com abo\ e 

The peheet .'Sari hem gl,eo,„ > bet J 0 '™ “‘' l S.?" red ,r “" ll “ at 
survived the operation of complete tachments to the constrictors 
laryngectomy Several months later The trachea Is Cllt across below 
recurrence took place in glands in one the first ring on the slant SO as to 
^ ears later ena ^ e its margins to be stitched 
to the edges of the «hm thus es 
tabhshing a permanent opening 
The rent in the mucous membrane of the pharynx is closed by sutures 
the divided muscles are drawn together and the skin incision closed 
with provision for free drainage It is possible sometimes to secure 
healing by first intention If the disease has spread beyond the Ltrvn 
geal bmits the operation must be suitably modified and becomes 
increasingly difficult and dangerous 
4 is rarefy undertaken except for the rebel of dyspnoea 

arising from some sudde i obstruction to the respiration and is thus 
to be looked on as an operation of urge icy It is a rare alternative for 
tracheotomy in cases where the entrance to the larynx i» obstructed 
by a foreign body for spasm of the glottis or for accumulations of 
blood in the neighbourhood of the larynx during an operation It in 


t\ 
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readily performed by making a vertical incision over the situation of 
the crico thyroid membrane which is then divided transversely along 
the upper border of the cncoid cartilage the sterno hyoid muscles 
being if necessary drawn aside and a tube inserted Whenever there 
is time to operate deliberately tracheotomy is the better practice since 
a tube inserted through the crico thyroid space gives rise to consider 
able irritation and the voice may be modified by the contraction of 
the cicatrix A special tube is required the lumen of which is not 
circular but oval and flattened from above downwards 

5 Tracheotomy — The trachea consists of from sixteen to twenty 
rings of which six or seven are situated above the sternum The 
isthmus of the thyroid body generally covers the third and fourth rings 
the trachea may be opened either above or below it or behind the 
isthmus which is if necessary divided or pushed up or down Trache 
otomv is required m any condition m which there is serious obstruction 
to the respiration occasionally for ccdema of the lary nx and often for 
diphtheria for stenosis tumours and some forms of paralvsis of the 
larvnx occasionally before the removal of foreign bodies or for com 
pression of the larynx or trachea by external tumours such as a mahg 
nant thv roid gland It is also undertaken as a preliminary measure in 
operations on the mouth tongue pharynx or larynx in which there 
is any likelihood of asphyxia or secondary septic pneumonia owing to 
the entrance of blood or septic discharges into the air passages If 
tracheotomy is performed too near the lary nx there is great danger of 
perichondritis followed by death or of laryngeal stenosis due to 
obstruction or to fixation of the arytenoid cartilages because of 
arthritis in their joints with consequent loss of movement of the 
vocal cords in such a case the tracheal cannula must be worn 
permanently Therefore the opening should never be so high 
as to injure the cricoid cartilage nor to divide the first ring of the 
trachea it should be at the level of the third fourth or fifth rings 
of the trachea the isthmus of the thyroid gland being pushed down 
or div ided in the former case and pushed up 111 the latter The former 
distinction between high tracheotomy above the isthmus and low 
tracheotomy below it loses meaning as the arbitrary boundarv fixed 
by the gland can be ignored A patient should however never be 
allowed to die of asphyxia beciusc the operator finds difficulty m 
opening the trachea low down air should be let into the wind pipe at 
all costs but as soon as tranquil respiration is established a second 
opening should lie made well away from the larynx and the cannula 
transferred 

The operation is performed as follows the jatient is pheed on 
the back w ith a sandbag or pillow beneath the neck so as to throw the 
head backwards and put the structures on the stretch and with the 
shoulders s jmewlnt raised \nxstliesia may be induced bv chloroform 
or ether but it is usuallv wiser to employ local infiltration The 
head is held exactly in the middle line, and the surgeon feels for and 
identifies the cricoid cartilage The incision extends from the top of 
the cricoid cartilage to the top of the sternum The superficial fascia 
is div ided and the interval between the sttrno-hy old and sterno-thy roid 
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muscles made out so as to enable them to be separated one from the 
other The edges of the w ound are drawn aside b> blunt hooks w hich 
should both be held by one assistant 'o as to ensure equable traction 
The isthmus of the thyroid gland should be pushed either up or 
down after the fascia along its lower or upper border has been trans- 
versely incised if this is impracticable it is divided and ligated The 
trachea is thus clearly exposed and should be fixed and steadied b> 
inserting a sharp hook into the lower border of a tracheal ring The 
wound is freed from blood and after the injection of about 5 minims 
of 2$ per cent cocaine — except in very urgent ca=>es — the trachea is 
opened by cutting through one of the nngs from below upwards a 
complete disc being reraov ed sufficient!} large to admit of the intro- 
duction of the cannula unless the urgency of the case presents this re- 
finement A deep inspiration is usually taken at once w ith or w ithout 
coughing and if the operation is undertaken for diphtheria the surgeon 
must be careful not to let any membrane which maj then be expelled 
enter his eyes nose or mouth The insertion of the tube is in man} 
cases easy — particular!} if a disc has been removed in others it is a 
matter of some difficult} Anything which suffices to separate the lips 
of the tracheal incision eg the handle of a scalpel introduced and 
turned a couple of hooks or dressing forceps will form an efficient 
guide for this purpose The breathing soon becomes quiet and 
regular and the tube is fixed m position b> tapes passed through 
lateral openings in the faceplate and tied round the neck. 'No 
dressing is required for the wound except a few la} ers of gauze 
beneath the plate 

When very low tracheotom} is performed the inferior thyroid v eins 
come into v lew and maj cause trouble if the} are distended with 
blood as is so frequentl} the case in patients suffering from dyspncea 
The} must be held aside b} hooks or divided between ligatures and 
the deep la}er of fascia behind them incised so as to expose the 
trachea which is cleared fixed and opened in the same way 
as described above the left innominate vein maj be in danger 
and occasionally the innominate arteiy also maj be near the zone 
of operation 

Many different forms of tracheotomy tube hav e been used from tune 
to time but the essential elements of which it consists are a double 
cannula the inner portion of which can be readily remov ed and cleansed 
it should always be longer than the outer in order to prevent any plug 
of mucus being left within the outer tube on removal of the inner A 
face-plate (E) or some similar contrivance is attached to the outer 
cannula (A) in order to fix and stead} it One of the best is that 
known as Durham s tube (Fig 636) it is set at right angles and has a 
lobster tailed inner tube its removal and replacement require a little 
skill In cases of properl} performed low tracheotomy a cannula made 
m the form of the arc of a circle is very satisfactory the type recom 
mended b} Chev alier Jackson is excellent Whatev er variety of tube 
is preferred by the surgeon it is essential to have sev era! sues to hand 
as the calibre of the trachea and the depth at which it bes van much 
in different patients 
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Difficulties and Dangers of the Operation — Although the above 
description might lead the student to suppose that tracheotomy is an 
easy operation this is by no means always the case partly owing to the 
fact that it frequently has to be undertaken in a hurry with perhaps 
inefficient assistance and in a bad light and partly owing to the 
intense vascular engorgement of the structures met with A cool 
head and a steady hand are in such cases of infinitely greater value to the 
operator than the most 
perfect anatomical know- 
ledge The following are 
the chief conditions which 
may lead to mistakes and 
accidents 

(1) It isttot always easy 
to find the trachea especi 
ally in the necks of fat 
children, or where it is 
hidden by an unduly 
large thyroid isthmus 
or possibly by the pro 
jection of the thymus 
gland into the neck It 
is here most essential to 
remember the old adage 
In medto tutissimus tbts 
although occasionally the 
trachea may be displaced 
from the middle line by 
some external growth 
and can then only be 
found by careful explora 
tion with the finger 

( 2 ) H eemorrhage is 
generally troublesome It 
is usually venous in char 
acter, arising either from 
the anterior jugular vein 
or from the inferior thy 
roid plexus If possible 
it should be controlled by 

pressure forceps before opening the trachea, but this is not absolutely 
necessary in urgent cases since it usually ceases as soon as easy respira 
tion through the tube has been established The presence of the left 
innominate vein m front of the trachea must not be forgotten although 
it but rarely reaches above the sternum In about 8 per cent of all 
subjects an arterial twig (the thyrotdea tma) courses upwards from 
the innominate artery along the trachea to reach the isthmus of 
the thyroid body , if divided, it can easily be secured and tied Should 
much t>Iood be inspired, it may determine the occurrence of septic 
pneumonia at a later date 



FrG 636 — Durham s LoDsiur tailed Trache 
otomy Tube with Introducer above and 
Inner Tube below 
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(3) The possibility of the entrance of air into ictns must not be over 
looked although it is an uncommon accident since the intravenous 
pressure is usually increased 

(4) \ot unfrequentlv considerable mischief has been done bv an 
incautious use of the knife especially if the operator forgets to fix the 
trachea with a sharp hook beftre opening it The knife should always 
be entered with its back towards the epistemal notch and the incision 
made from helow upwards In a child the trachea is small, and if it 
is mo\ing rapidly up and down as happens in urgent dyspnoea or if 
the child is restless and not completely under the influence of an 
anaesthetic the difficulty is manifestly increased. Many accidents have 
happened from this cause eg wounds of the large veins or arteries 
of the neck or even of the cesophagus or bodies of the vertebra; 

(5) As soon as the trachea is opened or an attempt made to intro- 
duce the tube a severe fit of coughing i» induced which is sometimes 
so prolonged as to interfere with the introduction of the tube This 
can be almost entirely overcome by introducing with a hypodermic 
syringe a few drops of a 2 J per cent solution of cocaine into the trachea 
before it is incised. 

(6) The introduction of the tube is a matter of no difficulty if the 
surgeon takes the precaution of not removing the hook until tlus is 
satisfactorily accomplished Many mistakes have followed the non 
observance of this rule thus the tuW has misled the trachea altogether, 
and passed into the fascial interspace in front as also to one or other 
side the outer portion of a bivalve tube has often been passed with 
one limb within the trachea and the other outside A very dense 
diphtheritic membrane has also been a cause of difficulty, in that 
although the tube has been really passed into the trachea it has not 
penetrated the membrane and thus has hindered rather than helped 
the breathing In all cases of diphtheria the trachea should be freely 
opened and the interior carefully examined by separating the lips of 
the incision before attempting to insert the tube 

Alter-Treatment — Hie patient is placed in bed in a room kept at 
a uniformly warm temperature (73° F) Draughts are exelud«i bv 
curtains and nothing except a thin veil of gauze should be placed 
over the entrance to the tube so that respiration may not be hindered 
nor the expectoration of mucus false membrane etc prevented One 
of the most frequent sources of extension of diphtheria to the lungs 
or of septic pneumonia is the re inspiration of material which has 
been coughed out upon a portion of muslin or gauze placed with excel 
lent intentions over the mouth of the tube A nurse should be in 
constant attendance on the patient m order to wipe awav all such 
material as U is expelled If a suction pump 13 available it will be 
found most useful for removing secretions 

The inner portion of the tube is removed by the nurse and cleaned 
two or three tunes a day any inspissated mucus upon it being readily 
removed by the use of a solution of bicarbonate of soda (zo grains 
to 1 ounce) The outer tube is also removed for cleansing purposes 
but only by the medical attendant it does not require changing sooner 
than fourteen days after insertion Should the respiration become 
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impeded by a collection of mucus in the trachea, a rubber catheter 
connected to a suction pump will be of great assistance in clearing the 
passages 

The period for which the tube is kept in position varies, but its 
removal should always be undertaken at as early a date as possible, 
for fear of leading to impairment of the voice Before removal of 
the cannula the inner tube should be closed with a cork at first partially 
and then completely , to accustom the patient to breathe once more 
through the larynx Specially made holes in the outer cannula and 
inner tube of some types enable normal respiration to be performed 
with ease 

AI ter-Complications of Tracheotomy — (a) The tube may give rise to 
ulceration of the trachea if it is not correctly shaped Thus if too 
much curved, it irritates the anterior wall and may cause death by 
perforation of the left innominate vein If insufficiently curved the 
posterior wall may become ulcerated and the oesophagus laid open 
In cases where a tracheotomy tube has to be worn for long, it should 
be made of silver 

(b) Septic troubles may arise in the wound, leading to cellulitis and 
even secondary hemorrhage, they are especially dangerous in the low 
operation, since they may extend to the mediastinal tissues If the 
skin incision is long and has been left open this complication should 
nev er arise In cases of diphtheria the wound may also become affected 
with the disease 

(c) Inflammation of the trachea, bronchi, and lungs may result 
either from the entrance of cold or unmoistened air or from the in- 
spiration of septic or diphtheritic material 

(d) Difficulty is sometimes experienced in leaving off the tube, owing 
to the presence of granulations obstructing the lumen of the trachea, 
or to stenosis of the trachea or larynx, or even to paralysis of the 
abductor muscles especially in diphtheritic cases The usual cause 
is too high a tracheotomy causing perichondritis, arthritis of the crico 
arytenoid joints and fixation of the vocal cords The trachea may 
also be kinked, and its calibre thus diminished, by cicatricial union of 
the skin and mucous membrane The diagnosis of the cause at work 
m any particular case can only be made by laryngoscopy, or careful 
examination of the wound and upper portion of the trachea Granu- 
lations round the mouth of the cannula may be scraped away or 
destroyed by caustics stenosis of the larynx may be overcome by 
dilatation stenosis of the trachea may require plastic reconstruction, 
whilst laryngeal paralysis must be treated by the use of electricity 
The point of importance is to a\ oid these difficulties by insisting on 
low tracheotomy, or if this is not feasible during the time of urgency, 
by replacing a high placed cannula by one lower in the trachea within 
a few hours 

(e) Finally, it should be remembered that if a patient (and especi- 
ally a boy) is condemned to the perpetual use of a tracheotomy tube, 
he must be warned of the possibility of water getting into the trachea 
during bathing and of his being drowned thereby 

6 Intubation of the Larynx consists in the passage through the 

66 
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mouth of a suitably cun ed tube into the lar> n\ bj means of a special!} 
contmed introducer The best patterns to emploj for the purpose 
are those known as 0 Dwjer s tubes The lower end of the cannula 
is oval and not circular and passes between the cords into the trachea 
whil t the upper enlarged end lies o\ er the laryngeal aperture it 
requires changing frequentlj in order to present erosion of the mucous 
membrane It has been used wit h considerable success in ca<es of 
oedema of the glottis and laryngeal stenosis but is not to be recom 
mended for diphtheria owing to the nsh of carrjme: the fal e mem 
brane down with it Tracheotomy is to be preferred in all cases of 
laryngeal obstruction 



CHAPTER XXXVI 


SURGICAL AFFECTIONS OF THE LUNGS, PLEURAL CAVITIES, 
AND MEDIASTINUM 

Pleural Effusion is the commonest surgical manifestation of a diseased 
pleura and may be either serous sero fibrinous or suppurative A 
chrome serous effusion is nearly always due to tuberculous disease of 
the lung or to mediastinal conditions causing pressure such as aneurism 
or new growth acute serious effusions almost always go on to a sup 
puration giving rise to an empyema Where there is a new growth 
of the lung involving the pleura or where the pleurae are studded with 
small secondary growths an effusion occurs which is blood stained 
and from which cells from the growth can frequently be obtained 

Treatment —When the effusion is tuberculous m origin and not 
producing marked pressure symptoms it is probably best to leave it 
alone but if the lung is completely collapsed and the mediastinum 
displaced to such a degree as to embarrass the heart s action then 
aspiration repeated if necessary with air replacement should be 
undertaken 

In cases when the diagnosis of the type of effusion is doubtful an 
exploratory aspiration should be undertaken over the point of maximum 
dulness and where breath sounds are most completely absent If a 
purulent fluid is found only sufficient for diagnostic purposes should be 
withdrawn 

When purulent fluid is found either free in the pleural cavity or 
encysted the condition is known as empyema Such a collection of 
pus may be due to underlying disease of the lung the commonest 
causes being pneumonia either of the lobar or broncho pneumonic 
type or it may be due to the spread of infection from the mediastinum 
or through the diaphragm from abdominal suppuration such as a sub 
phrenic abscess Infection is also said to occur through the blood 
stream but in all probability these cases ha\e some small lesion of the 
lung from which the disease has extended Infection may also be 
carried directly to the pleural cavity through an external wound In 
phthisis a tuberculous empyema may be found An empyema can 
occur at any age but at the extremes of life the condition is much more 
serious and especially in infancy 

A description of the physical signs and symptoms belongs to the 
physician rather than to the surgeon It will suffice to mention here 
that in a total empyema the affected side of the chest does not move 
on respiration whilst the intercostal spaces may bulge on percussion 
the side is dull except perhaps immediately below the clavicle where 
tympanitic resonance (skodaic) may be elicited On auscultation 
*°t3 
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breath sounds are absent except in the vertebral groove where bron 
chial breathing may be heard. The loss of vocal fremitus is also an 
important sign A certain amount of fever and dvspncca is usually 
present the latter being dependent to a large extent on the rapidity 
with which the empyema has formed leucocytosis is w ell marked and 
the heart and other viscera may be displaced Left to itself a large 
empyema may find its way to the surface usually through the second 
interspace in front along the large perforating vessels («> ifo ema necessi 
laits) and if situated on the left side may have transmitted to it pulsa 
turns from the heart and great vessels {pulsating empy ema) In the case 
of a smaller empyema the pus may burrow through the lung open into 
a bronchus and be coughed up a natural cure resulting \\ hen the pus 
is limited to certain areas special names are given to the empyema 


Fig 637 

A Large empyema B Small localized einpj ema C. Interlobar empyema 

such as apical when localized at the apex and interlobar when occur 
ring between two lobes (Fig 637) 

In the early stages of the disease the pleura is but little altered in 
structure although a certain amount of lymph may be deposited on 
it as the disease progresses this layer of lymph is increased and 
more especially so in the type due to the pneumococcus Orgamza 
tion takes place m the deeper layers and at the same time fibrosis 
occurs in the periphery of the affected portion of the lung while 
occasionally an area of softening or an abscess cavity can be seen 
m the superficial lung substance In old standing chronic cases the 
pleura becomes dense and firm owing to the development of fibro 
cicatricial tissue whilst the surface is converted into a lay er of granula 
tion tissue similar to that found in all chronic abscesses As the fluid 
increases in the pleural cavity the lung collapses before it at first its 
alveolar texture remains unaltered and with removal of the fluid 
re-expansion takes place In chronic cases however this re-expansion 
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is hindered by the thickening and density of the visceral pleura which 
resists the atmospheric pressure and the fibrotic changes already 
mentioned which take place in the lung itself 
Under these circumstances when the exudate is drained away the 
lung remains collapsed ( chronic empyema) and nature then attempts m 
several wajs to remedy the defect and obliterate the cavity (a) Em 
physematous changes take place in the other lung and the mediastinum 
is displaced to the affected side (6) The chest wall becomes flattened 
and there is a compensatory scoliosis (c) The diaphragm tends to be 
pushed up by the abdominal viscera and (d) there is an exuberant 
growth of granulation tissue from the surface of the empyema cavity 
In a certain proportion of cases the cavity although reduced in 
size still remains lined with a thickened pyogenic membrane and 
discharging pus Under these circumstances evidences of chronic 
septic absorption manifest themselves including clubbed fingeis 
hypertrophic osteo arthropathy secondary anzemia etc and extensive 
operative interference is then necessary to remedy the condition 
The Diagnosis of empyema is usually readily made by attention to 
the history and physical signs confirmation of such an opinion being 
obtained by puncture with a sterilized exploring syringe under local 
anaesthesia If pus is found only sufficient for diagnostic purposes 
should be withdrawn A medium sized needle should always be 
employed for this purpose and it is well to insert it along the top of a 
rib after drawing the skin up or down so that on removal a valvular 
puncture results The character of the pus will be a valuable guide 
to the treatment to be employed If the pus is thin and runs readily 
or if offensive in odour the likelihood is that the infection is a mixed 
one and the empyema under these circumstances is not limited by 
adhesions ( pyothorax ) if on the other hand difficulty is found m 
aspiration and the pus thick and flaky the probability is that a pneu 
mococcal infection is present and that it is localized The previous 
clinical course of the case will also help in the diagnosis between a 
pneumococcal and streptococcal infection A bacteriological ex- 
amination should be made to confirm these facts 

Prognosis depends much on this point Thus an empyema due to 
pneumococci usually runs a mild course and is sometimes cured in 
the early stage by aspiration alone one due to the ordinary pyogenic 
cocci is more acute especially in the presence of a haimolyzing strepto 
coccus The presence of tubercle bacilli renders the outlook more 
doubtful whilst a mixed infection is always a serious complication 
Treatment — If a streptococcal or mixed infection is found aspiration 
of the pus should be undertaken at intervals until such time as the 
pus thickens in character when open drainage can be performed It is 
found that this form of treatment of pyothorax gives greatly improved 
results since it allows time for the formation of adhesions fixation of the 
mediastinum and the localization of the pus whilst the patient is 
relieved of large quantities of toxin and the embarrassment of the 
heart from pressure effects is remedied If a pneumococcal infection 
is present aspiration alone is satisfactory if it can be earned out 
usually however it fails from the fact that the needle becomes rapidly 



lt>4& a manual of surgery 

blocked with lymph. and then the pleural canty murt be freeh opened 
Mliere a double empjema is present, an open operation should be per- 
formed on the worst side, and aspiration on the other, until such time 
as the patient's condition also allows open drainage to be effected on 
this side j t i 

The operation of opening the pleural cavit) is best done under local 
anaesthesia or gas and oxygen It is usualij necessary to resect a 
portion of nb subperiosteally, though some surgeons prefer an inter- 
costal drainage The site chosen should correspond to the lowest level 
of the pus or be so placed as to secure the best drainage, usually in a 
complete empjema the eighth nb is the most suitable for excision, and 
this should be done m the postenor axillarj line It should be 
remembered that an adequate opening is essential in order to allow the 
surgeon to view the cavity and dear out the large fibnnous masses that 
are so frequentlj present In a certain number of early pneumococcal 
cases after evacuating the pus and cleansing the cavitj'. the incision 
may be closed without drainage should a nse of temperature from 
re-accumulation occur later, aspiration will probably suffice 

In a large number of pneumococcal and in all mixed infections 
Drainage must be undertaken, and tins is best effected by introducing 
three snort portions of tube side b> side, which onlj just enter the 
cavitj Such adequate drainage will in the pneumococcal cases allow 
the removal of the tubes m four to fi\ e daj s. but in the mixed infection 
cases the time will be longer Some surgeons maintain that the 
drainage of the pleural cavity should be by the * dosed ' method 
This is effected bv a single flanged tube (Tudor Edwards) introduced 
into the cavity and led off to a bottle bj the side of the bed, the end 
of the tube is bdow the lev d of an antiseptic solution, and some degree 
of negativ e pressure is thus produced, helping to re expand the lung 
If operation i» performed early and is adequate, re expansion of 
the lung w ill alwaj s occur It should be assisted bv breathing exercises 
undertaken by the patient, such as blowing bubbles or water from one 
Wolfe s bottle to another, or forced expiration with the glottis dosed, 
such as occurs while straining at stool In a certain number of cases 
the lung will fail to expand and while the soft parts heal an intra- 
pleural cavitj is left ( chronic empyema) with a chrome discharging sinus 
The causes are to be found m delajed treatment of the empjema, 
inadequate drainage or sometimes too long a period of drainage, whil«t 
occasionally tubes safet j pins, and pieces of gauze are lost m the cavitj 
during some penod of the treatment The presence of a small bronchial 
fistula may also keep a chronic infection while in a certain proportion 
a sinus is present due to necrosis of the divided rib In such cases an 
\ ray examination should be made after the canty has been filled with 
hpiodol its extent can then be determined, and the necessary procedure 
adopted 

If the cavitj is small the sinus should be opened up and the overlj mg 
nbs removed to a sufficient extent to allow complete exposure of the 
interior Two drainage tubes are introduced, and round them are 
packed gauze soaked in some antiseptic Dressings are renewed daily , 
and the wound allowed to heal from the bottom by granulation The 
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cavity is thus obliterated by three factors the local falling m of the chest 
wall its replacement by granulation and fibro cicatricial tissue and 
to a certain extent by expansion of the lung In the case of large 
cav lties this procedure is not only too sev ere but is inadequate Where 
the cavity is very large and the lung shows no signs of expansion a 
paravertebral thoracoplasty should be undertaken This in the 
majority of cases is highly successful and even when a cavity still per 
sists it is usually so reduced that a local operation such as is described 
above may be performed at a later date Roberts has recently intro 
duced an operation for the large empyema cavities where the ribs 
over the cavitv are removed and the thickened parietal pleura is 
divided posteriorly The flap thus formed is hinged anteriorly and is 
kept in close apposition with the v isceral pleura by means of outside 
packing thus obliterating the cavity Where the X ray picture 
shows a bronchial fistula this should first be closed before any other 
operative procedure is attempted The fistula in the lung is exposed 
by following the sinus and removing portions of the ribs in its neigh 
bourhood this allows mobilization of the affected area of lung A 
collar of the thickened visceral pleura is then cut round the sinus and 
the edges sutured with catgut a further row of sutures being inserted 
in order to bury the first row drainage should be maintained by a tube 
through a separate stab wound and the original wound sutured De 
corltcalion of the thickened visceral pleura has been advocated in 
these cases this consists in exposing the cavity and stripping the 
thickened visceral pleura from the lung a severe procedure associated 
with considerable shock to the patient and oozing from the stripped 
surface with added danger of fresh sepsis from the injured lung A 
less severe operation consists in making incisions in the thickened 
visceral pleura in a cross hatch manner this allows the lung to expand 
by stretching the cut pleura These methods do not give such good 
results as the procedures already advocated 

Tumours of the Pleura are rare apart from the multiple malignant 
nodules secondary to primary growths elsewhere Endothehomata 
occur but are seldom correctly diagnosed When arising from the 
parietal pleura they compress the lung but do not invade it m the 
same manner as endothelioma of the dura mater pushes into the brain 
If not too extensive they can be removed together with the overlying 
ribs 

Hydatid Cysts of the pleura also occur but call for no special mention 


Surgical Affections of the Lungs 

Non penetrating Wounds of the Lungs result from violence applied 
to the chest with or without fractures of the ribs and consist either 
of laceration or contusion 

Contusion of the Lung often follows an injury which is not sufficiently 
serious to break the ribs The symptoms produced are severe pain 
in the side with slight shock and hemoptysis Some traumatic m 
flammation follows both of the lung and of the pleura as indicated by 
loss of resonance and possibly friction sounds The Treatment consists 
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in keeping the patient quiet m a warm room and regulating thcbodth 
functions Pain is often reliev ed b\ strapping the side of the chest 
Laceration o! the Lung is usualh due to fracture of the nbs b\ 
direct violence The severit) of the symptoms nece-sanh varies 
with the character and extent of the mjurv In bad cases the patient 
suffers from marked shock pain and djspncea Evidences of hamor 
jha-’e soon follow either in the form of htemopt)sis or haanothorax. 

If the wound is small the patient complains of an imtattng cough 
and brings up a good deal of blood stained frothv mucus but if the 
laceration is extensive involving the larger v easels a quantitv of pure 
blood ma\ be ejected even leading to death from syncope or from 
asphyxia owing to the blood filling the larger bronchial tubes Hse mo- 
thorax ma\ aUo be well marked it results in a gradualh increasing 
area of dulness extending from below upwards together with loss of 
breath «ound< and vocal fremitus coming on soon after the injur) 
without signs of inflammation Left to natural processes the blood 
will be gradualh absorbed but it is like!) to caus® man) adhesions 
and much impairment of respiration Infection may occur secondanlv 
either from the blood itself or from infected foa in the lung 
Owing to the laceration of the pulmonar) vesicles air mav escape 
either into the pleural cavit) giving rise to the condition known as 
pneumothorax or into the cellular tissue of the bod) constituting 
surgical emph)sema Pneumothorax is alwavs associated with more 
or less collapse of the lung and if complete or produced «uddenl) is 
almost certain to lead to con_iderable interference with respiration 
and possiblv to sev ere d) pncea or ev en orthopneea. \ slight degree 
of pneumothorax or a complete one if produced slow 1) lias but little 
functional result if the other lung is health) and no strain is thrown upon 
it The air which finds its wa) into the pleura in connection with a 
ruptured lung having filtered through the pulmonan alveoli is free 
from organisms and berce does not cause suppuration or putrefaction 
of the blood-dot present unless bronchitis or some other suppurative 
condition has existed previousl) The ph) sical signs of pneumothorax 
consist in a high pitched tymjjaiutic note on percussion and on ausculta 
tion amphoric breathing and possibl) metallic tinkling As soon as 
the wound in the lung commences to heal the amphoric sounds dis- 
appear the effused aw is absorbed and the lung graduallv expand a 
process which maj take four or five days If blood is present in the 
thorax a condition of hamty-pneumolhoTax is produced recognized bv 
a splashing or succussion sound heard on shaking the patient Surgical 
Emphysema indicates a wound of both pulmonary and parietal la) era 
of the pleura w hich are slightly separated b> air constituting a local 
ized pneumothorax. At each inspiration a fresh amount of au enters 
this cavit) and is expelled into the areolar tissues through the parietal 
w ound at each feevmg forced peshspe. V& -a. ccmsa&enftte 

distance from the spot where it commerces or even spreading over the 
whole bodv It is of no serious significance unless extensiv e disappear 
ing rapid!) after the wound in the lung has commenced to heal thus 
occluding the opened pulmonar) alv eolt It is recognized b) the parts 
becoming swollen and pufij and giving a sensation of fine crackling 
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crepitus when the hand is pressed over them Occasionally emphy- 
sema may arise as an interstitial condition, when the parietal pleura 
has not been injured, the air escaping from the alveoli along the inter- 
alveolar connective tissue into the root of the lung and then appearing 
first at the lower part of the neck 

Such are the ordinary phenomena observed in the early stdges of 
a lacerated lung The effects subsequently produced consist in a 
localized traumatic pleuro pneumonia associated with slight elevation 
of the temperature possibly rusty sputum, and often severe dyspncea 
In the worst cases death may result from asphyxia 
Penetrating Wounds of the Chest, due to direct injury and often 
associated with fracture of the ribs are followed by very similar effects 
The story is modified however, by the fact that the external wound 
in the chest wall allows of the exit of blood, arising either from an 
intercostal artery, the internal mammary, or from the wounded lung, 
and this combined with shock may prove fatal The recognition of 
the source of the bleeding is not always easy, but it is probably of parietal 
origin (a) if it is unaccompanied by haemoptysis, ( b ) if it increases 
obviously at each systole and (c) if it can be controlled by digital 
compression The treatment of bleeding from the intercostal and 
internal mammary vessels has already been indicated 

Moreover the open wound is often associated with the entrance of 
bacteria into the pleural cavity, as also of infected foreign bodies and 
portions of the clothing and this may change the resulting pleuro 
pneumonia from a simple to an infective inflammation Empyema 
is consequently a frequent sequela, whilst the inflammation of the lung 
may terminate in suppuration or gangrene, though this is uncommon 
Surgical emphysema is also induced by air being sucked into the cavity 
during inspiration, and failing to escape during expiration, owing to 
the lips of the wound falling together, it may ensue even when the lung 
itself has not been damaged When a large wound is present, the lung 
flaps up and down in the opened pleural cav ity , and this is undoubtedly 
an important clement in the production of the great shock induced 
by these injuries When the lower part of the chest is injured, there is 
always the likelihood that the pericardium, or even the heart itself, 
may be involved, especially in gunshot wounds, the diaphragm also 
is frequently torn or perforated, and the abdominal viscera may be 
implicated A torn diaphragm admits of the hernial protrusion of 
the abdominal contents, and strangulation may follow 

Treatment — \\ hen the injury is non-penetrating, the patient should 
be kept quiet ifi a warm room, and the side strapped This compres- 
sion of the chest wall must be generally omitted in patients where the 
irregular ends of fractured ribs, broken b\ direct violence, are driven 
inwards, for fear of increasing the mischief m the lung 

Persistent hremopty sis should be treated by keeping the patient 
absolutely quiet in the horizontal position and applying cold to the 
side Morphia is especially needed when great restlessness and irrit- 
ability are present Lactate of calcium may also be given by the 
rectum Stimulants arc necessarily contra-indicated for fear of in- 
creasing or restarting the liarmorrhage The effect of such expectant 
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treatment will be to cause the blood in the pleural caxitx to clot and 
this acts as a tampon to the affected x iscus In bad cases under such 
conditions bleeding max only cea'ewhen the patient is in a cordition of 
profound collapse blood tran fusion or intraienous saline solution ma\ 
then «ufike to tide ox er the period of danger and lead toa successful result 
The treatment of hemothorax is goxemed b\ the recognition of the 
fu.ct that tl e blood when effused m the pleural cant} does not as a rule 
dot in bat that tl e 6bnn is deposited as a la)er oxer the parietal 
ard x isceral pleura as a result of the churning mox ements of respiration 
Organization of this fibrinous Ia}er commences earl) and the lung is 
soon bound down b\ it «o that exen though the fluid is absorbed or 
remoxed at a later date the lung does not fulh re-expan d and defectn c 
respiraton men ements ensue A small hzrro thorax i ( one about 
a land breadth m depth max usuall) be left to the natural powers of 
absorption if it does not quick!) decrease hoxvexer aspiration ma) be 
emploxed. V large hemothorax with fluid blood present should 
always be aspirated earlx and if need be the aspiration must be re 
peated more than once and t! e remoxed fluid replaced b) air The 
exudate <houId be examined bactcnologicallx and wl en pus is present 
open operation with a view to anptxmg the caxit) complete!) should 
be undertaken The presence of a large hiemothorax with clotted 
blood which cannot be withdrawn through an. aspirator is also an 
indication for openin'’ the che^t 

In the earl) ca>=es the scope of a thoracotom) should not be limited 
merelx to the introduction of a drainage-tube but should consist in 
removing four inches of a nb «uitabl) situated *o as to permit the 
introduction of a retractor or rib-«preader A bJeedirg intercostal 
arter) can then be secured the whole of the dot deared out and 
miunes to the lung dealt with. The operation and its after treatment 
are similar to those for a penetrating wound {vtde i rjra) 

Simple pneumothorax seldom requires surgical treatment since the 
imprisoned air is quick!) absorbed and the lung re-expands should 
this not occur and if sex ere d) apncca is present it max be advisable 
to remox e the air bx aspiration This ma) sometimes fail or the air 
ma) re-collect and then the chest wall must be opened so as to permit 
of its escape It is impossible for the lung to re-expacd against the 
pressure of air confined m the chest xvhen an opening is made the air 
can be dm en out b) a xngoraus expirator) mox ement such as cough 
ing which also forces air from the health) lung into the wounded one 
xi hen the glottis is dosed 

Texnporar) dyspnoea ma) be ox ercome by the inhalation of oxygen 
but when of a more decided character and not due to am condition 
which can be remoxed it is essential to dimuuJi the blood pressure 
and thus decrease the amount of blood earned to the uninjured lung 
so as to enable it to cope with the work of blood aeration In urgent 
case^ where the patient is becoming ejanosed, and life is threatened 
by asphyxia xenesection must be adopted. The blood is withdrawn 
from the arm rapidly and freelj and as it flows the dyspncea ceases 
This max be repeated once or twice before the full effect is obtained 
and respiration becomes unembarrassed. 
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The treatment of Penetrating Wounds o! the Thorax involving the 
lung is always a matter of considerable difficulty When the wound 
is of large size air is sucked in and out of the chest freely and the lung 
collapses immediately followed by mediastinal flapping causing re- 
spiratory distress and shock First aid treatment consists in rapidly 
cleansing the wound and surrounding skin and then in closing the 
chest if possible by sutures through the soft parts or by effective 
packing As soon as this is accomplished the respiratory distress 
diminishes and the blood collecting in the pleural cavity exercises 
pressure and helps to check further loss In gunshot wounds radio 
graphic examination is important to determine the presence or not 
of metallic fragments or of detached spicules of broken ribs screening 
is often more effective than photography owing to the rapid move 
ments of the chest 

If further operation is required local infiltration analgesia will often 
suffice or gas and oxygen may be administered The condition of 
shock which is often extreme should be treated by warmth and blood 
transfusion The ragged margins of the wounds are carefully excised 
and fragments of broken ribs remo\ed The thorax is freely opened 
clots are turned out foreign bodies removed (care being taken to 
explore between the diaphragm and chest wall posteriorly where 
heavy bodies may gravitate) and the lung itself is drawn up and 
examined Torn fragments may be removed the base being ligatured 
or sutured a superficial penetration may be made good by suturing 
with or without excision a deep penetration is cleansed by strips of 
gauze but in all cases it is essential that the lung should be completely 
closed if practicable The lung is so vascular that as a rule it can 
take care of itself as regards infection Surrounding parts eg the 
pericardium and diaphragm are then gently explored and wounds 
are suitably treated Finally the chest wall is completely closed 
a muscular flap being turned in to make good irreparable gaps in 
the pleura No drainage is provided The air m the pleural cavity 
is removed by aspiration or replaced by oxygen and a recurrent 
effusion is similarly treated If infection occurs drainage can always 
be established at a later date . , , , 

Of course it may not always be possible for a surgeon single handed 
to undertake such extensive proceedings but at least an effort must be 
made to excise the wound margins and to remov e fragments of broken 
rib and damaged muscle The opening in the chest wall ought to be 
closed effectively in all cases and hemothorax or infection is treated 
at a later date by aspiration or open drainage 

Hernia of the Lung or pneumocele is a rare condition in which a 
portion of the lung protrudes through an opening in the thoracic 
parietes beneath the uninjured skin It may occur suddenly as the 
immediate consequence of a laceration of the intercostal muscles and 
pleura or more gradually being then due to the 5 leldmg of a cicatrix 
It is most usually seen about the fifth intercostal space but has been 
known to develop m the root of the neck from a lesion in the dome of 
the pleura It appears as a rounded swelling increasing in size on 
couching or making expiratory efforts and possibly disappearing 
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entirely on holding the breath It imparts a crepitant itebng to the 
fingers when compressed and on auscultation a loud vesicular murmur 
is heard As a rule no treatment is necessary bey ond the application 
of a pad or truss but if it causes much trouble the part should be 
exposed by a suitable incision the lung freed from its adhesions and 
replaced in the chest cavity and the defect in the w all made good b\ 
implanting a Cap of fascia lata covered by a pedunculated flap of muscle 
from the neighbourhood 

A similar condition arising as a complication of an open wound is 
termed a prolapse of the lung An attempt should always be made to 
return the protruded viscus and to prerent its recurrence by suturing 
the aperture through which it has escaped. If left unreduced it is 
very likely to become gangrenous from strangulation and should then 
be removed by the application of a ligature the wound being subse 
quently dosed 

Abscess of the Lung is a commoner condition than is usually recog 
mzed It may arise from the aspiration of foreign material such as 
septic blood dots after the removal of tonsils or teeth from erosion 
round a foreign bod> impacted in a bronchus and from an unresolved 
patch of pneumonia either ol the broncho-pneumonic or of the lobar 
type It may occur from a septic infarct and in cases of septicamia 
and py senna these raaj be multiple It is usually unrecognized in the 
early stages the patient often being treated for a purulent bronchitis 
As the condition advances the sputum becomes more copious and 
frequently offensive the amount coughed up in twenty four hours 
cannot be taken as an indication of the sue of the lesion With the 
increased sputum the patient begins to waste rapidly and develops 
a secondary ansmia and sweats The pulse is rapid and the tempera 
lure swinging An examination of the lung Usually reveals an area ol 
dulness with diminished or absent breath sounds and there may be 
signs of cavitation In the more chronic cases clubbing of the fingers 
is seen An examination of the sputum may show lung tissue or 
elastic tissue this indicates that the abscess is communicating with a 
bronchus and that partial drainage is taking place The X ra\ 
picture vanes considerably it may show a dense shadow with an 
irregular diffuse edge situated in the substance of the lung usually 
towards the periphery or the shadow may be less dense with a fluid 
level in the centre This latter picture is quite characteristic and 
indicates that the abscess communicates w ith a bronchus and an at 
tempt at evacuation is taking place The introduction of lipiodol is 
not usually helpful as the cav lty is either closed or the opening is set 
obliquely and does not allow the oil to run into it \ anous views 
should be taken to localize as far as possible the position of the abscess 
and the exact site where it approaches nearest to the chest wall 
(Plate XM Fig 1 ) 

The Treatment of pulmonary abscess depends on its size and age 
the former being gauged by the radiographic appearances and the latter 
by the history T1 ere can be little doubt t! at a large number of cases 
axe cured without surgical intervention and particularly so when 
small post-operative abscesses arise as septic infarcts or from aspira 
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tion Such an abscess usually shows itself about fourteen days after 
operation m the manner above described and is diagnosed by a radio- 
gram, and frequently shows a fluid level The patients should be kept 
m a sitting posture, whatever the position of the abscess, as this allows 
them to cough up the pus more efficiently and with greater ease The 
value of bronchoscopy in this condition is referred to at p 1029 In the 
more chronic cases, other steps will have to be taken Aspiration 
of the abscess through the chest wall, either for diagnosis or treatment, 
is to be condemned owing to the risk of setting up an empyema The 
production of a pneumothorax in order to collapse the lung around 
the abscess has been advocated, but in our opinion is only suitable 
for very earl} cases without much surrounding consolidation, as there 
is a risk of collapsing the healthy lung round the diseased area, and 
preventing what drainage may be available through the bronchial 
tubes The best method is drainage by an open operation The 
incision should be placed over the area where the abscess, as seen by 
X rays, approaches nearest to the chest wall A large portion of rib 
is excised and the pleura opened if adhesions are present between the 
visceral and parietal pleuraj, these should be reinforced with a few 
studies An exploring needle is passed into the lung until pus is found 
The lung is then incised, either with a knife or by a cautery passed 
along the needle, and the pus evacuated, necrosed lung and lymph 
should be removed gently with the finger, and the opening into the 
cavity enlarged to allow of adequate drainage At the same time an 
estimate should be formed of the wall of the abscess, this may be either 
soft and collapsible, or in old chronic cases, very hard and epithe 
lialized, this latter type will usually require a further collapsing 
operation at a later date and may even require lobectomy A tube 
is introduced into the cavity and packed round with gauze If on 
opening the pleura no adhesions are found, palpation of the lung 
should be undertaken to estimate the size and position of the abscess, 
this is readily determined by the presence of an indurated mass m 
the substance of the lung In such a case the lung should be brought 
up to the parietal pleura and stitched to it or if this is not feasible, 
the wound should be packed with gauze in order to promote adhesions 
and the abscess opened four to five days later It has been observed 
that in cases where there is a free pleural space packing to produce 
adhesions has sufficiently collapsed the abscess to bring about a cure 
of the condition without external drainage This method of packing 
has been advocated to be used extra pleurally to produce collapse, 
but its value is doubtful The drainage tube should be left in position 
until the discharge is no longer offensive and then gradually withdrawn 
If the abscess cavit} does not close, some form of local collapsing 
operation will be subsequently required 
The causation of Gangrene of the lung is similar to that of lung 
abscess The infection, however, is usually more virulent, and the 
patient’s resistance less This results in a larger area of the lung 
being involved with no well marked limitation of the disease The 
portion of lung affected is airless, and on handling has the ap- 
pearance of a large slough, no adhesions are found between this mass 
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and the parietal pleura— tn Jact the pleura maj also become gan 
grenous , , , , 

The progress of the disease vanes considerably some cases dy mg 
Within a few days others lasting for some months The Treatment 
is surgical a wide exposure of the diseased area is made and the sloughs 
separated if necessary by ligature and the wound lightly packed with 
gauze soaked in some form of antiseptic The prognosis is bad as 
these patients are exhausted by coughing and the sev erity of the septic 


process , 

Bronchiectasis is a condition characterized by dilatations of the 
bronchial tubes either single or multiple The cavities are usually 
situated m the lower lobe and arc frequently bilateral the left lower 
lobe is the commonest site if the disease is unilateral It may be 
caused by the presence of a foreign body which partially blocks a 
bronchus and pre\ ents the distal tubes from being properly emptied 
secondary infection causes softening of the tubes w ltn consequent dila 
tat ion or a localized softening may take place round the foreign body 
giving nse to a single bronchiectatic abscess Fibrosis following a 
pneumonia or other lung and pleural infections may distort the affected 
bronchi and produce dilatations which are increased in size by the 
weakening of the walls due to retamed secretion and the condition 
can frequently be traced consequent to the exanthemata and pertussis 
It is also said to occur following a collapse or atelectasis of a portion 
of the lung thus accounting for the frequency with which it is found 
in the left lower lobe As the disease advances there is marked 
fibrosis of the lung round the affected areas with distortion of the 
mediastinum 

Symptoms and Signs — These are by no means typical The patient 
may only complain of recurrent attacks of bronchitis or fevers 
and chills from time to tune with occasional sweating The cough 
may be persistent and hacking and of such an intractable character 
as to be unrehev ed by heroin and other remedies The sputum vanes 
in amount and m its character m its mildest form it may be slight 
in amount and of frothy type while in advanced cases it may amount 
to over a pint a day of the very foulest expectoration In milder 
cases the patient expectorates a large quantity of sputum in the 
rooming and for the rest of the day is relatively free from cough 
Owing to the inflamed condition of the affected tubes haemoptysis 
from granulation tissue is common 
The signs of bronchiectasis are varied the presence of basal collapse 
and cavitation with alteration in the breath sounds are suspicious 
m cases with a dear history especially if these signs alter with postural 
treatment the certainty of the diagnosis is usually completed by the 
presence of clubbing of the fingers and other signs of hypertrophic 
pulmonary osteo arthropathy The diagnosis is confirmed by the 
introduction of lipiodol into the bronchial tree either by injection 
through the cnco-thyroid membrane or by nasal catheter the decree 
of d latation and its extent can thus be estimated " 

The Treatment of the condition is m the first place medical but 
surgery holds out the only hope of cure m selected cases Bronchos 
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copy should aluajs be undertaken as it may permit the remoral of 
a foreign bodj or by treatment of granulation tissue allow improved 
drainage and so prevent the extension of the disease 
In cases where the disease is unilateral and confined to one lobe 
Iob“ctomy should be considered (Fig 63S) This is most successful 



Fig 638 — Bronchiectasis (Lobectomv Specimen ) 


in children and young adults and should not be performed in elderly 
patients In this country the operation performed is one stage Iobec 
tomy this is most successful and has a mortality of about 20 per 
cent a figure which is high but will improv e with increasing familiarity 
with the post-operative complications Other surgical procedures are 
lobectomy in two stages the first stage being an attempt to cause 
adhesions between the upper lobe and the parietal pleura so that the 
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diseased lobe is removed from a closed pleura, in contradistinction to 
an open pleural space as in the one-stage lobectomy The disad- 
vantage of this method n> that the lobes, or lobe, left behind cannot 
so freeh expand to fill that side of the chest owing to their preformed 
adhesions . , , . , 

A third method of dealing with the diseased lobe is by cautery 
pneumectomy, in which the lobe is removed piecemeal by several 
cautery excisions an operation that his little to recommend it 
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encouraged to take a full diet nch in proteins, as their protein loss 
in the sputum they produce is very considerable 
Several days before operation an artificial pneumothorax should be 
produced The quantity of air introduced need not be large, and it is 
a disadvantage to keep it up too long, as this is liable to delay re- 
expansion of the lobe, or lobes, left behind 
At the operation the patient is placed on the non-affected side, and 



Fig 640 —Tudor Edwards s Double Rib Spreader 


a pillow or sandbag placed under the ribs m order to open up the 
intercostal spaces The anesthetic should be avertin and gas and 


oxygen or SSopropane, and an increasing number ol cases are being 
done under spinal An incision is made in the seventh interspace 
from the nipple line m front to the erector spin* behind The incision 



Tig 641 — Duval's Lumj Forceps 


is deeDcncd to the intercostal muscles and then through these to the 
nleura which ts opened This opening is earned throughout the 
leneth of the wound, keeping close to the upper border of the nb. A 
nnrtion of rib behind the angle is then removed and the inter- 
costal bundle divided and ligatured The nb spreaders (Fig. 640) 
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are introduced and opened The affected lobe is seized with lung 
holding forceps (Fig 641) and ill adhesions divided vuth scissors 
The pulmonary ligament is al>o secured and divided up to the hilum 
A tourniquet (Fig 642) is then placed round the separated lobe as 
close to the mediastinum as possible (Fig 643) The p’ewal space 
vs cached off with flavine gauze and the lobe removed The stump 
is then sutured with mattress catgut sutures and the bronchi touched 
with carbolic or flavine (Fig 644) the tourniquet is released and the 
stump allowed to fall back When complete haemostasis ha* been 
secured the spreaders are removed and the nbs approximated with 
sutures with the help of a nb approximator (Fig 643) The wound 
is then sutured A large trocar and cawnula are introduced into the 
eighth interspace and a suitable «elf retaining catheter left in situ 
the large pneumothorax is decreased in size either through this catheter 
or with a synnge and needle The complications of the operation are 



Fig 642 — TrmoR Edwards s Long Tocrmocet 


those of sepsis and atelectasis of the remaining lobes The catheter 
which is left in the space is connected with a closed drainage system 
which helps to expand the remaining lobe and also dram the cav itv 
This m the majority of cases is sufficient but m some cases a nb 
resection has to be performed about the tenth tlav to dram an empi ema 
Pericarditis and cerebral abscess may lead to a fatal termination 
In certain ca<^ where bronchiectasis is unilateral but more than 
one lobe is affected total pneumectomy may be advised Tills is 
naturally a very much more *enous procedure but is justified when 
the ultimate conclusion of the disea^ is taken into consideration 
Lipiodol injections as has been already stated help very consider 
ably in the diagnosis of surgical affections of the lungs One method 
is by the cnco-thyroid route the patient lies on the back with the head 
extended a small area of skin over the cnco thyroid membrane is 
injected with novocain after purification. The needle of a synnge is 
then inserted into the trachea and about 5 to 10 minims of 10 per 
cent cocaine injected the patient is instructed to cough which sprays 
the trachea and under surface of the glottis and produces sufficient 
anassthesia for the injection of the oil A small trocar and cannula 
or a wide-bored needle is then inserted through the cnco thyroid mem 
brane and about 20 cc of warmed hpiodol slowly injected the patient 
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being turned to the affected side while the oil is running in If a picture 
of the upper lobe is desired the operating table is fixed m a moderate 
Trendelenburg position for a few minutes after the oil has been injected 
this allows the oil to run into the upper bronchial tree on the affected 
side Another is by the introduction of a catheter through the nose 
after cocaimzation the catheter striking the posterior pharyngeal wall 
is automatically directed forward and passes through the glottis 



Tig 643 — Lobectomy The Lower Lobe with the Tourniquet in Place 


Pulmonary Tuberculosis in its chronic form is a disease that can be 
dealt with by surgical measures Like tuberculosis elsewhere in the 
body rest to the diseased tissues is the chief means of curing the disease 
and in the lung this is best attained by collapsing the affected organ 
This can only be employed however m the absence of disease in the 
other lung or with the other lung only slightly involved The ideal 
method of collapse is by means of an artificial pneumothorax which is 
produced and maintained by the introduction of air into the pleural 
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cavity and in some cases of oil (oleothorax) the details of the technique 
are to be found in the special literature of the subject Complete 
collapse of a lung maj fail owing to the presence of adhesions betw een 
the visceral and panetal pleurae these adhesions raaj be local or 
general If local the} can be dnided intrapleurall} , this is under 
taken by means of a thoracoscope (Fig 646) an instrument like a 
cystoscope which is introduced through a cannula into the pneumo 



Fig 644 —Lobectomy The Lobe revoked showing Sun res 
BEING PLACED IN THE STLTJP 


thorax cant} under local anaesthesia and the adhesions examined 
and divided b} a cautery through a separate cannula or attached to 
the main instrument The division ol these adhesions should not be 
done by diathermy as there is considerable n«h of later sloughing 
extending into the pulmonary end of the adhesions with subsequent 
infection o! the free pleural space for the same reason the adhesions 
should be divided as close as possible to the panetal pleura to avoid 
mjuiy to pulmonary tissues (Fig 647) After the division of the ad 
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hesions, the artificial pneumothorax is completed at a later date If 
the adhesions are general or cannot be divided, other steps to collapse 
the lung have to be undertaken 

Local collapsing operations are beneficial in a certain number of 
cases This chiefly applies to phrenic avulsion, which paralyzes the 
diaphragm, and allows collapse to take place at the base of the lung as 
the diaphragm rises in the chest, and also permits shrinking of the lung 
from the fibrosis which is part of the disease The phrenic nerve is 
exposed in the neck under local anaesthesia A small transverse incision 
is made in the skin and platysma muscle over the lower end of the 
sterno mastoid The external fibres of the muscle are split, the posterior 
sheath incised, and by blunt dissection the scalenus anticus muscle 
exposed The phrenic nerve is identified running in the sheath in a 
longitudinal direction, it is anaesthetized with novocain, separated 
and divided , a sm 01 length of the nerve is pulled up and about three 
inches removed In certain cases a temporary phrenic paralysis is 
desirable, and m such cases after exposing the nerve, it is crushed 
with Spencer Welts forceps, when this is done a search must be made 



at the outer border of the scalenus muscle for an accessory phrenic, 
and if one is present it should be divided 

Paralysis of the diaphragm as a routine procedure should not be 
performed It is of considerable value in cases of haemoptysis, sev ere 
unilateral fibroid phthisis and in certain cases of infiltration without 
cavitation it should not be undertaken as a single procedure m apical 
cavitation , 

Where cavitation is present every endeavour must be made to allow 
the cavities to close Although this closure may occasionally occur 
spontaneously, it is so rare that surgical intervention is nearly always 
required The procedures adopted are either the removal of portions of 
the ribs, or the relaxation of the lung by stripping the parietal pleura 
from the chest wall, and pre\ entmg re-expansion by the introduction 
of muscle, fat, or paraffin wax (plombage) (Fig 639) This procedure 
is not free from complications The wax may be extruded, it may 
ulcerate through into the cavity and be coughed up, or it may travel 
down and lie above the diaphragm It is therefore better to use this 
method in cases in which rib collapsing operations have not completely 
closed the cavitj , or where the patient's age contra indicates partial 
thoracoplasty , , , 

Where cav nation is present there is little doubt that some form of 
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processes laterally an amount varying from 2 to 7 inches being re 
moved and the whole operation being extra pleural (Fig 648) 
Variations of this extensive 
operation are used depending on 
the individual requirements in yw*' 

some cases removal of portions 
of the upper three nbs is suffi /A if jf/fA&y (f 
cient in others eight, and in some / tyi i[ J'tjf’fpS. 
a complete procedure (Fig 649) /> ' !*\\ \ f/(j\ 

It may be said that where a if \Jy/vpt 
partial thoracoplasty is done the [{' I 
amount of rib removal is larger II 
than in the complete operation ft 
Some surgeons advocate the re w. 
moval of the transverse processes Vi t 
as well and others when a local N^ \ ; ,/ 

apical thoracoplasty is performed 'fra y 

also strip the apical parietal 

ptora ‘o produce mcre-rsed col 647 AS «». th.ocoh 

lapse by mobilizing the apex and A Thoracoscope 

mediastinal pleura These opera 

tions are performed usually m The nbs and intercostal muscles shin ng 
nages depending on the patient s 

condition and the degree of col fibrous and one fleshy 
lapse required Post operative 

complications are rela 
-- ~ tnely few and the 

degree of shock is not 
so severe as might be 
expected with such an 
e-xtensiv e operation 
The collapse ob 
tamed is very striking 
especially at the apex 
and is increased by 
v weights being applied 
the degree of deformity 
is scarcely notice 
able with the patient 
clothed as the shoulder 
is maintained by the 
clavicle (Fig 650) 

New Growths 0! the 
v - Lung are either pri 

mary or secondary 

Fig 648 — Diagram to illustrate the Incisions The former are card 
IN Two Stage Thoracoplasty nomi s and most com 

The shaded portions of the 1 bs represent parts monly arise from the 

removed htlum and spread into 
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the long the} ma> ho\ve\er n»e at the periphery This latter 
type can occasionally be dealt with surgically the affected lobe 
being remoied In certain cases it ma) be possible to do a pneuirec 
tom} with individual ligature of the \e<sels and bronchu. and sub- 
sequent \ ra} treatment of the posterior mediastinum The«e 
tumours are squamous-celled and frequent!} of 3 basal-celled t\*pe 
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arising m the pulmonary alieoli of epithelium of the smaller bronchi 
(Plate XVII Fig 2 } , J 

Secondar} carcinomas are multiple and of course do not lend them 
sehes to surgical interference 

Hydatid Cysts of the lung are occasionallj seen in this countr} but 
are common in Australia They maj attain a large size and ma} be 
full of daughter cysts or contain onl} fluid The} ma} rupture into 
a bronchus with a natural cure or they ma} suppurate being then 
indistinguishable from an abscess The symptoms are a slight cough 
night sweats and hiemopty«i:> if dose to the surface there may be 
local pain and friction An area of dulnes» is present on examination 



with diminished breath sound The diagnosis is made b} radiograph} 
the cyst showing with a dear outline unlike an abscess When not 
suppurating the endo-cyst readily remoied after thoracotomy, the 
canty being drained for a few days 

Bronchoscopy in Lung Diseases 

Not only is the bronchoscope used for the removal of foreign bodies 
from the air passages but use is made of it also for the diagnosis and 
treatment of \anous neoplastic and inflammatory diseases 



PLATE XVII 
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Non-malignant New Growths in numerous instances have been re 
mo\ ed through a bronchoscope In our own experience, a patient w ith 
recurrent lucmoptysis lasting for several months and suspected as being 
of tuberculous origin, was found after the injection of lipiodol, to have 
a filling defect at the commencement of the left lower lobe bronchus 
Bronchoscopic examination showed the presence of a smooth neoplasm 
from which a piece was taken for microscopic examination, the section 
showed a fibroma, which was nibbled away on a subsequent occasion 
with apparent cure 

Malignant New Growths. — As the majority of the carcinomata in the 
lung either commence in a bronchus or invade the lumen at an early 
date, examination with a bronchoscope w ill in all probability establish 
a diagnosis The friable and free bleeding growth can be seen and a 
piece taken for microscopic examination, clearance of the lumen of the 
affected bronchus will allow air to enter the lung and relieve the patient 
to some extent of the distress associated with suppuration in the ob- 
structed area An intubation tube containing radon seeds, as designed 
by Tudor Edwards, may be inserted into the affected bronchus and left 
in position for seven days, sometimes with a good result 

In one case dealt with, a small pedunculated alveolar carcinoma was 
removed complete from the right mam bronchus, with disappearance 
of symptoms for several years and with free air entry into a previously 
airless lung 

Lung Abscesses, if treated within a few weeks of inception, respond 
well to bronchoscopic treatment The abscess results in the majority 
of cases from inspiration of infected clot during or soon after operations 
in the mouth or pharynx particularly after extraction of teeth or 
removal of tonsils Infective material carried down causes partial or 
complete blockage of a bronchus with suppuration in the lumen of the 
tube Removal of the plug cures the condition in most cases, it is 
attained by aspiration with a Chevalier Jackson s bronchoscope fitted 
with a suction tube, and by swabbing the inflamed walls of the bronchus 
and any granulation tissue with io per cent silver nitrate 

In many' cases an abscess forms outside the bronchial wall in the 
parenchyma of the lung, owing to spread of infection through the 
bronchial epithelium, or as a result of blood borne infection If this 
abscess bursts into the bronchus — as usually occurs — aspiration will 
afford a good chance of recov ery, as not only is the pus remov ed but 
free drainage is established by dilatation of the inflamed and partially 
obstructed bronchus, together with reduction of swelling by local 
applications of silver nitrate 

Bronchiectatic Abscess — If an abscess m the parenchyma of the lung 
drams for a considerable time into a bronchus or if a local inflammatory 
condition commences in the bronchus itself either because of the 
presence of a clot or of a foreign body of a solid nature, the bronchial 
walls become inflamed and weakened and are finally distended A 
cavity of large size may be produced and it is then difficult to say 
how much is made up of the original lung abscess and how much is 
true dilatation of the bronchus Whatever be the formation of the 
walls, bronchoscopic treatment should be tried, and may give good 
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Non-malignant New Growths in numerous instances have been re- 
moved through a bronchoscope In our on n experience, a patient w ith 
recurrent haimopt>sis lasting for sc\ eral months and suspected as being 
of tuberculous origin was found after the injection of Iipiodol, to have 
a filling defect at the commencement of the left lower lobe bronchus 
Bronchoscopic examination showed the presence of a smooth neoplasm 
from which a piece was taken for microscopic examination the section 
showed a fibroma which was nibbled away on a subsequent occasion, 
w ith apparent cure 

Malignant New Growths. — As the majority of the carcinomata m the 
lung either commence in a bronchus or invade the lumen at an early 
date, examination with a bronchoscope will in all probability establish 
a diagnosis The friable and free bleeding growth can be seen and a 
piece taken for microscopic examination clearance of the lumen of the 
affected bronchus will allow air to enter the lung and relieve the patient 
to some extent of the distress associated with suppuration in the ob 
structed area An intubation tube containing radon seeds, as designed 
by Tudor Edwards may be inserted into the affected bronchus and left 
in position for seven days sometimes with a good result 

In one case dealt with a small pedunculated alveolar carcinoma was 
removed complete from the right main bronchus with disappearance 
of symptoms for several j ears and with free air entry into a previously 
airless lung 

bung Abscesses, if treated within a few weeks of inception, respond 
well to bronchoscopic treatment The abscess results m the majority 
of cases from inspiration of infected clot during or soon after operations 
in the mouth or pharynx particularly after extraction of teeth or 
removal of tonsils Infective material carried down causes partial or 
complete blockage of a bronchus with suppuration in the lumen of the 
tube Removal of the plug cures the condition in most cases, it is 
attained by aspiration with a Chevalier Jackson’s bronchoscope fitted 
with a suction tube, and by swabbing the inflamed walls of the bronchus 
and any granulation tissue with io per cent silver nitrate 

In manj' cases an abscess forms outside the bronchial wall in the 
parenchyma of the lung, owing to spread of infection through the 
bronchial epithelium, or as a result of blood borne infection If this 
abscess bursts into the bronchus — as usually occurs — aspiration will 
afford a good chance of recovery, as not only is the pus removed but 
free drainage is established by dilatation of the inflamed and partially 
obstructed bronchus, together with reduction of swelling by local 
applications of silver nitrate 

Bronchiectatic Abscess — If an abscess in the parenchyma of the lung 
drains for a considerable time into a bronchus or if a local inflammatory 
condition commences in the bronchus itself either because of the 
presence of a clot or of a foreign body of a solid nature, the bronchial 
walls become inflamed and weakened, and are finally distended A 
cavity of large size may be produced, and it is then difficult to say 
how much is made up of the original lung abscess and how much is 
true dilatation of the bronchus Whatever be the formation of the 
walls, bronchoscopic treatment should be tried, and may give good 
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results if a foreign bod} is found and removed the condition will in 
all probability be cured In one case the removal of a complete ver 
tebra of a rabbit which had been in the right lower lobe bronchus for 
sixteen months and had produced a bronchiectatic abscess from which 
copious pus was coughed up dad} cured the patient 

Many other cases of this type— that is to sa> those in which a single 
cavit} is present usually m one or other lower lobe — hav e responded 
well to bronchoscopic treatment carried out under local anesthesia 
with little discomfort to the patient who is not necessarily confined to 
bed If the treatment fails some form of external operation may be 
necessary bronchoscopy should however be performed first as it is 
frequently efficacious and is always harmless if performed with local 
anaesthesia 

Multiple Bronchiectasis —Numerous small dilatations on the finer 
air tubes secreting pus are not so favourable as single cavities but it 
is possible even then to improve the general condition of the patient and 
to add to his comfort by the removal of stagnant secretions and the 
reduction of obstructiv e swelling of the larger bronchi which prev ents 
the expulsion of sputum when the patient attempts to empty his lungs 
by coughing If the general and local conditions do not improve after 
a few treatments by bronchoscopy some more radical procedure will 
be called for such as division of the phrenic nerve or thoracoplasty 


Surgical Diseases ol the Heart and Pericardium 
Wounds of the Heart are of two classes the non penetrating and the 
penetrating The former are due to injuries of a crushing nature and 
as the heart is injured by the fragments of overlying bones it is unusual 
for surgical treatment to be practicable in such cases the latter are the 
commoner form of injury and in certain instances the wound in the 
heart can be sutured or foreign bodies remov ed. The right v cntncle 
is most frequently injured the left auncle least frequentlv Owing 
to the thin wall of the auricles injury to them is more dangerous than 
to the ventricles the thick muscular wall of the latter may suffice to 
check the hemorrhage The patient may die from the immediate 
cessation of the heart s action or from intra pericardial pressure of 
blood or from internal or external hemorrhage 

If the patient does not die at once he suffers from intense shock 
and prostration combined with a weak and turbulent action of the 
heart great pain in the chest and dyspnoea whilst the pulse is scarcely 
perceptible The area of cardiac dulness may be greatly increased. 
In over 70 percent of cases the pleura will also be wounded so that 
blood escaping externally will be frothy Purulent pericarditis is likely 
to ensue 

Treatment —The patient must be kept absolutely quiet and with the 
head low until it is decided whether or not operative interference i» 
justifiable If the case is to be left the external wound is purified 
and no attempt made to explore it with the finger or probe for fear 
of dislodging clots If operation is attempted an anesthetic is given 
a trap-door inasion consisting of the fourth and fifth costal cartilages 
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js turned up, the pericardium freely incised this allows blood-clot to 
escape, and with the decompression of the heart its action becomes 
stronger, the wound in the heart is gently explored and closed with 
deep sutures inserted through the muscular substance A certain 
number of cases are on record where a wound of the heart has healed 
spontaneously even with a bullet in its substance, and the patient 
survived for years 

Cardiac Massage has been performed with success in cases where the 
patient has had a syncopal attack during the administration of an 
anesthetic An opening is made into the peritoneal cavity, a hand 
introduced, and the heart massaged through the diaphragm 

Pericardial ESusion, whether serous or purulent, may require surgical 
treatment in order to relieve symptoms of cardiac failure, due to the 
pressure of the exudate The sac, when distended, pushes aside the 
pleura and lungs, 3nd also is enlarged upwards, carrying up the base 
of the heart and rotating the apex forwards to a slight degree The bare 
interpleural area of the pericardium is therefore increased and the cav it y 
may be tapped by trocar and cannula or by aspirator, either close to 
the left border of the sternum in the fifth interspace, or one and a 
half inches from the sternal edge of that bone, so as to avoid the 
internal mammary trunk which courses down about half an inch from 
the border 

For suppurative pericarditis incision and drainage are necessary 
This may be readily accomplished by removing the fifth costal cartilage 
and dividing the underlying perichondrium and triangularis sterni, 
together with section between ligature of the internal mammary vessels 
This exposes the pericardium, which is opened and washed out, and a 
drainage tube inserted The prognosis is not good, as the patient’s 
condition is bad 

Cardiolysis is an operation for the removal of a portion of the chest 
wall, lying in front of the heart with the object of replacing the com- 
paratively unyielding thoracic wall by a soft, pliable covering It has 
been performed m cases of valvular disease with great hypertrophy, 
and also for cases of adherent mediastino pericarditis to relieve the 
fixation of the heart to the chest wall, with its consequent mechanical 
disadvantage 

The parts usually removed have been the third fourth, and fifth 
left costal cartilages, with or without a piece of the sternum and the 
ends of the corresponding ribs It is desirable to remove the peri- 
chondrium, but in cases of adhesive inflammation this may be almost 
impossible without wounding the underlying structures In cases of 
Pick’s disease, where there are dense pencardial adhesions obstructing 
the large venous channels, the panetal pericardium which is usually 
calcified should be gently stripped off the heart and remov ed piecemeal, 
the most extensive removal being on the diaphragmatic surface W 
order to free the inferior \ ena cava, though the benefit from this opera 
tion is probably produced by decompression of the ventricles thus 
allowing better filling and prevention of back pressure effects in the 
auncles & and large veins Attempts have been made recently to deal 
surgically with anginal conditions The relief of pam is attempted 
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by interference with the sympathetic thyroid circle, either by svm 
pathectomv or by total removal of the thvToid gland A more radical 
procedure is by supplying the <<1 eroded heart with a fresh blood-supply 
This is done b\ grafting a portion of the pect oralis major on to the 
heart or by drawing up an omental graft through the diaphragm and 
fixing this to the ventricle 

Operations on the Great Bloodvessels ha\e been performed. Tren- 
delenburg * operation is an attempt to remove an embolus from the 
pulmonary artery The suitable cases are few owing to the fact that 
death is in nw't cases instantaneous and because the plugging of the 
vessel is freqoertlv thrombotic rather than embolic. One or other 
mam branches of the pulmonary artery has been ligatured in a few 
cases to check sev ere hxmoptvsis and m bronchiectasis , owing to the 
blood supply of the lung being derived from the bronchial art ones 
gangrene does not follow this procedure 
Tne affections of the mediastinum are most commonlv infective 
(meJiashuffis) and are reen in cases of cellulitis of the neck winch 
spreads under the deep fascia It ma\ also follow operations on the 
neck when the pharynx or larynx has been opened The commonest 
can've is from legions in the oesophagus either ulceration from growths 
or following the impaction of foreign bodies Abscess formation is 
rare the condition nearly alwav s being fatal before a sufficient local 
resistance is set up The patients complain of pain under the sternum 
and in the back with high fev er and ngors there is d\ -pnoea and irregu 
lantv of the heart’s action Treatment is usuallv of no avail, but if 
the disease appears to be confined to the anterior mediastinum drain 
age mav be effected by splitting the sternum A dironic tubercular 
abscess may be located in the mediastinum, secondary to spinal caries. 
This calls for no operative interference unless paraplegic signs are 
present when a costo-transverscctoim mav be performed 
Tumours of the mediastinum are not uncommon if we include true 
retro-sternal goitres Other forms are due to enlargement of glands 
as in lyrophadenoma sarcoma of the thymus teratomata and dermoid 
cysts these latter usuallv pu«U outwards into one or other pleural 
cavity and are frequently mistaken for tumours of the lung, an 
attempt to 1 envoy e them should alwav* be made These tumours and 
cy sts are always in the upper part of the mediastinum. 

Asphyxia or apncea is the term applied io indicate the condition 
arising from interference with or stoppage of the respiratory act If 
this has not proceeded to any great extent it is termed dyspnoea; when 
however the obstruction is so marked that the patient is obliged to 
maintain the upright sitting position the term orthopnea is applied 
to it 

The Causes of asphvxia may be classified as follow s 

1 Conditions ansing from the presence of abnormal contents within 
the air passages eg foreign bodies blood-clot or pus from the bursting 
of an aneurism or abscess serum as in cedema of the lung, mucus or 
muco-pus as in suffocation Death by drowning usually arises from 
a similar cause us the replacement of air by water in the respiratory 
passages 



SURGICAL AFFECTIONS OF THE LUNGS ETC 


io 73 


2 Causes arising in the walls of the air passages such as diminu 
tion of their lumen from inflammatory congestion as in oedema of 
the glottis cicatricial stenosis the presence of new growths or the 
displacement of parts as in cut throat or the falling bach of the root 
of the tongue after partial excision 

3 Extrinsic causes or those arising outside the air passages e g 
in the neck strangling hanging garrotting etc the presence of 
tumours such as goitres or aneurisms a retropharyngeal abscess or 
tumour or displacement backwards of the sternal end of the clavicle 
Within the thorax obstruction to the respiration may be caused by the 
presence of tumours aneurisms or effusion into the pericardium or 
pleura 

4 Nervous causes e g paralysis or spasm of the larynx and paralysis 
of the diaphragm either from peripheral lesions such as the pressure 
of aneurisms or tumours on the nerve trunks or from central causes such 
as a lesion in the upper part of the spinal cord or medulla 

5 In many forms of cardiac disease the lungs maj become engorged 
with stagnant blood leading gradually to dyspncea orthopncea and 
asphyxia owing to increasing difficulty in eliminating carbonic acid 

The Treatment of asphyxia vanes much under different circum 
stances A rapid examination is at once made to ascertain if possible 
the cause of the mischief and whether its onset has been gradual or 
sudden If it has been gradually developing it is not uncommonly 
due to some thoracic condition which cannot be immediately relieved 
if however its onset has been sudden and not the result of any evident 
lesion the neck and chest should be bared and examined for signs of 
traumatism the mouth opened the tongue drawn forwards and the 
glottis examined with the finger to see that the passages are clear 
The patient should if necessary be removed into fresh air and artificial 
respiration at once commenced Obstruction above or within the 
larynx needs tracheotomy or intubation as also conditions associated 
with pressure on the trachea 

Artificial Respiration is required in a variety of surgical conditions 
and can be undertaken by what is known as Sylvester s method In 
this the patient lies on his back with a pillow beneath the shoulders 
the mouth opened and the tongue drawn forwards The arms are 
then grasped ]ust above the elbows and drawn upwards above the 
patient s head so as to exoand the chest through the action of the 
great pectoral muscles Tins position is maintained for about two 
seconds and then the arms are lowered to the side and pressed firmly 
against the ribs so as to determine a forcible respirator y act At the 
end of about two seconds more the arms are again ele\ated and the 
same cycle passed through This should be repeated about fifteen 
times a minute and the operator must be careful not to use too great 
violence or to hurry over it unnecessarily as harm rather than good 
results thereby 

Another less satisfactory method consists in alternately compressing 
the lower part of the thorax and abdomen with the hands so as to 
dri\e out a certain amount of air and then by suddenly reheaing the 
pressure the elastic expand }n of the chest wall draws in a fresh supply 
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CHAPTER W\\ II 
SURGERY OF THE NECK 

Is the second or third week of intra uterine life a scrie> of branchial 
arches form in the human embryo as in other mammalia const itut 
mg the foundation from which the future structures of the neck are 
developed In the majontv of mammals five such post-oral arches 
occur separated from one auo her b) the so-called branchial clefts , 
but in man the fourth and fifth are amalgamated Th«*> project 
from the *=ide of the primitive spinal column and consist of mesoblast 
lined on either side b> epithelium They unite across th" median line 
at an earl) date and also one with another thereby leading to a large 
extent to the obliteration of the clefts Occasionally however, this 
union is imperfect and sundry malformations result 

It must be remembered that the mandible and th“ processus gracilis 
of the malleus arise from the first arch the Eustachian tube tvmpamc 
cav it) external audit on meatus and Glasenan fissure from a normallv 
unobliterated portion of the first deft the st > loid proces- st)Io-hvoid 
ligament and lesser cornu of the bvoid bone from the second arch 
the bodv and great cornu of the hyoid bone from th“ third arch and 
the rest of the cervical tissues from the remaining arch whilst the 
second third and fourth clefts are under ordmarv circumstances 
totall} obliterated. 

Branchial Fistuke are du» to imperfect closure o' the branchial 
defts They consist of narrow sinuous tracks extending inwards 
from the skin and perhaps communicating with the pharynx but not 
necessarilv so The external opening i» usnallv situated along the 
anterior border of the stern o- mastoid and most corcmoolv near its 
lower end do»e to the episternal notch the fistula then an mg from 
the lowest cleft Tliev are lined with epithelium and secrete a glairy 
or mucous fluid. The) are not uncommonh associated with other 
abnormalities such as maerostoma absence of the pinna or accessory 
aundes situated either near the orifice of the fistula or dose to the ear 
In the maiont) of cases the) ma> be disregarded, but if troublesome 
should be laid open and the fining membrane either di»a°cted awa) or 
destroyed with tne galvano-cautery 

Branchial Cy3ts an 3 “ from incomplete d*>are of a branchial deft 
th“ nnobfiterated portion b-coming distend-d with secretion They 
usia.ll) appear in adolescents often brtw een the ages of ten and twenty 
and are frequently attributed to a blow which it may b= p'esumed 
bungs into artmty stru ture» whi h would otherwise have remained 
passive They grow slowl) and paialesslv fo-mmg rounded swellings 
often rather soft wmh more or l-'S distinct fluctuation according to 
the depth at which the) are *«uated their contents if near the cutan 
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eous end of the cleft, are sebaceous in character, similar to, but more 
fluid than, that found in dermoid cysts, viz flattened epithelial cells, 
cholestenne plates and fatty granules If placed nearer to the pharynx, 
they are occupied by a glairy mucoid fluid They are usually lined 
with squamous epithelium, but a few cases have been recorded m which 
the cells were columnar and even ciliated in character The most 
common situation is m the third deft, the cyst then lying between the 
thyroid cartilage and the anterior border of the sterno mastoid m 
relation with the great wing of the hyoid bone when of large size, 
it may extend beneath that muscle, displacing it outwards More 
rarely a cyst arises from the second cleft, being then located in the 
upper third of the neck, and spreading up towards the styloid process, 
it may even reach from the mastoid process to the hyoid bone running 
parallel to the inferior border of the jaw, and fluctuation may be 
detected through the mouth Treatment consists in extirpation when 
the condition has attained sufficient size to be troublesome 

Branchial Carcinoma may similarly originate in some unobhterated 
fragment of branchial epithelium, and takes the form of squamous 
epithelioma, it may be primarily cystic or solid in either case running 
the ordinary course of the disease infecting lymphatic glands second- 
arily and destroying life by cachexia or haemorrhage It is usually seen 
in men of middle age, and may have been preceded by a small swelling 
which was probably noted earlier in life The usual site is m the 
upper part of the neck {second visceral cleft), constituting a tumour 
deeply placed beneath the sterno mastoid about the level of the hyoid 
bone, it is ill defined in outline and spreads rapidly forwards beneath 
the jaw in the submaxillary region Neighbouring muscles are m 
filtrated, but involvement of the pharynx, oesophagus, or larynx is 
unusual There is considerable pain from nerve involvement, spreading 
round to the back of the neck and head The diagnosis can only 
be made by excluding all sources of primary infection elsewhere, and 
treatment is rarely practicable owing to the deep connections of the 
growth 

Various other congenital conditions may be met with in the neck 
Congenital induration ol the sterno-mastoid in all probability arises 
from injury during parturition, and usually occurs in head presenta- 
tions, probably from bruising of the side of the neck against the under 
surface of the symphysis , it is said to be more common on the left side 
than on the right In cases that have been examined microscopic- 
ally, the indurated mass has been found to consist of fibrous tissue 
It disappears spontaneously after a time, but may result in torticollis 

Congenital Cysts of the Neck — {a) Dermoids occur here as in any other 
region where congenital remains are found As already mentioned, 
they may develop laterally from the branchial clefts, but may also 
be found in the middle line or in connection with the thyro glossal 
duct ( b ) The thyro glossal duct {Fig 651) consists of a tubular out- 
growth from the embryonic pharynx passing downwards behind the 
body of the hjoid bone in front of the larynx and trachea as far as the 
isthmus of the thyroid gland, which is subsequently developed from it, 
and unites with the lateral lobes which in turn spring from the deeper 
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Dirts of the branchial arches The upper end of this duct I* situated 
at the foramen cecum of the tongue and thence trav erses the substance 
of that organ between the genio-hj o glossi muscles to reach the hvoid 
bone the lower end is represented by the pyramid of the thyrotd 
isthmus The whole of this tube disappears under ordinary circum 
stances if 1 owes cr the upper part remains uuobhterated a dermoid 
c\st may originate from it placed either in the substance of the 
tongue or immediately below it If the lower portion remains patent 
a cyst de\e!ops containing mucoid or glatry fluid which how c\ er 
is not present at birth If it bursts 
spontaneously or is opened a so 
called median central f slula results 
Accessory thyroid growths of an 
adenomatous nature may develop 
from any part of the duct but 
especially from the low er end they 
are quite innocent in nature and 
unless troublesome may be left 
alone (c) Cystic hygroma is some- 
times congenital but may also be 
acquired. It consists of a multi 
locular sw piling the spaces compos 
ing it being due to dilatation of 
lymphatic spaces and filled with 
lymph The tumour is often of 
considerable size with a sinuous 
irregular outline and ma\ produce 
great deformity and marked pres 
sure effects The skin over it may 
be occupied by dilated capillaries 
or lymphatics Unless extending 
to inaccessible parts such as the 
superior mediastinum it should be 
dealt with by excision 
Acquired Cysts of the Neck are of 
the following types (a) Sebaceous 
cysts develop in the skin a= else- 
where but need no separate notice. 
(61 Bursa' cysts are stated to occur 
in connection with the larynx and 
hyoid bone There is usually a 
bursa over a prominent pomum 
Adami and this may become enlarged and distended with fluid. A 
the bursa is afco stated to exist between the back of the hy oid bone and 
thyro hy old ligament which might easily be mistaken Sot erne o! thyro- 
glossal origin In doubtful cases a microscopical examination of the 
lining wall will quickly settle the diagnosis since if it rs bursal in 
origin it is lined with endothelium whilst if it is thyTO-glossal it is 
lined with epithelium. In the former case incision and drainage usually 
suffice to bnng about a cure although excision is preferable in the 
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latter case the lining wall must be entirely removed (c) Unilocular 
serous cysts are sometimes met with in the lower part of the posterior 
triangle constituting the condition known as ‘ hydrocele of the neck ’ 
They contain serous fluid, with perhaps an admixture of blood Their 
origin has not been defined with any certainty, but they are probably 
due to a dilatation of the lymph spaces and are best treated by excision 
(d) True hydatid cysis also occur in this region (e) Blood cysts 
have been found m close connection with the large vessels of the 
neck They are possibly due to the dilatation of a vein and may 
communicate or not with some vascular channel, such as the jugular, 
being then partly emptied on pressure Where no communication 
with a venous trunk exists, the lining membrane is intensely vascular 
If their vascular origin is recognized, they should be left alone unless 
causing urgent symptoms If, however, a blood cyst is opened by 
mistake, the supplying vessels must be secured, if possible, and, failing 
that, the cavity must be packed with gauze soaked m adrenalin 
(/) Cysts are also occasionally met with in connection with the salivary 
glands and the thyroid body (g) Malignant cysts arise, as already 
mentioned, from the remains of tnc branchial clefts or from a degenera- 
tion of epithehomatous lymphatic glands They are often of large 
size, and their removal is impracticable owing to the adhesions which 
they contract to the deeper structures 

Cut Throat — Injuries of the neck are commonly met with in cases 
of attempted homicide or suicide, and vary much in seventy according 
to the extent and position of the wound A right handed suicide 
usually cuts his throat from left to right, and therefore the incision 
is bold and clean on the left side, tailing off towards the right , in a left- 
handed suicide the incision runs in the opposite direction A homicidal 
cut throat varies in its direction according to whether it is done from 
behind or in front, and also with the hand employed If the front 
of the neck is mainly involved, the air passages are laid open, and the 
patient s life, though much endangered, is not necessarily destroyed 
If, however, the wound chiefly affects the side, the gieat vessels and 
nerves may be divided, and death from haemorrhage is very liable 
to ensue The course and treatment of the latter class of case require 
no particular notice, since the general principles relating to all wounds 
must beadhered to Where, however, the air-passages have been opened, 
special complications arise, requiring suitably modified treatment. 

Wounds involving the Air-passages, the result of cut throat, may 
be situated at four different levels [a) above the hyoid bone, encroach- 
ing on the base of the tongue (i>) through the thyro hyoid space, the 
most common situation, (c) in the larynx, and (d) opening or dividing 
the trachea 

The immediate effects of such lesions are due to shock, hemorrhage, 
asphyxia, or the entrance of air into veins When above the hyoid 
bone, the root of the tongue and submaxillary region are involved, and 
hemorrhage from the lingual or facial arteries or their branches follows, 
if the wound extends far enough, the mam vessels are divided, and 
death results In the less severe cases the patient runs considerable 
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nsk of being suffocated bj the epiglottis and base of the tongue falling 
back ov er the larynx Much difhculty will be subsequently experienced 
in feeding the patient owing to impairment of the movements of the 
tongue When the ihyro-J\otd space is opened the facial and ungual 
aitencs are again in danger as also the upper part of the superior 
thyroid The base of the epiglottis >» divided and portions of mucous 
membrane around the entrance of the larynx may be detached and 
caiue obstruction to respiration Blood maj aUo tnckle down the 
larynx into the trachea and lead to asphyxia W ounds of the lary nx 
are usnallv transverse and not very extensive owing to the resistance 
offered to the knife by the cartilage The thyroid bodv ma\ be 
wounded and bleed freely otherwise there is but little haemorrhage 
Blood ma\ find its way into the trachea or lungs and asphy xiate the 
patient When the trachea is involved the common carotid and 
inferior thyroid vessels are very liable to be wounded giving nse to 
severe if not fatal haemorrhage Asphyxia may be brought about 
by displacement of the sev ered portions of the tube or from the entrance 
of blood into the air passages whilst air may aLo be sucked into opened 
veins The recurrent laryngeal nerve may also be divided 
The secondary effects following cut throat are mainly inflammatory 
in origin (a) The wound is likely to become injected giving rise to 
a cellulitis which may spread down to the mediastinum or to oedema 
of the glottis Secondary haemorrhage also arises from this cause 
and even general pyaemia (6) Injlamtna'ion of the air passages 
tracheitis bronchitis or broncho-pneumonia frequently follows 
partly as a result of the entrance of cold air and partly from the ad 
mission of <eptic material such as food decomposing blood dot or 
discharges The patient ma\ become cyanosed from these causes 
and in consequence of the partial asphyxia the sensibility of the mucous 
membrane of the glottis is diminished allowing of the passage into it 
of food which appears at the mouth of the wound m some cases this 
may have arisen from division of the superior laryngeal nerve but 
the depth at which this structure is situated in the neck makes it diffi 
cult to conceive how it could be divided without injury to the mam 
vessels (c) Surgical emphysema or the entrance of atmospheric air 
into the cellular tissue may also follow a wound of the air passages 
It is not limited to the neck but extends to the trunk being recognized 
by the puffy distension of the part and by a soft crackling crepitus 
elicited on pressure It is of no great consequence and usually disap- 
pears in a few days 

The Treatment consists in securing all bleeding points if possible 
but occasionally they are placed so deeply that it is necessary to tie 
the external carotid general oozing from the surface must be attended 
to for fear of blood being sucked into the air passages. Ev ery effort 
should be made to render the wound aseptic damaged portions of skin 
are excised as af»o fiopcfessfy injured muscle if there is a reasonable 
prospect that asepsis lias been attained the wound may be closed 
by sutures m the ordinary way Where however asepsis is doubtful 
the wound should be packed with gauze soaked m flavine and suture 
deferred for a few day’s 
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The treatment of the air passages varies with the site of the lesion 
If the trachea has been roughly divided the portions should be steadied 
by a stitch on either side and a tracheotomy tube inserted — at any 
rate for a few days when cleanly cut total closure without the use 
of a tube can be safely permitted When the wound involves the 
larynx it is desirable to close the opening at once since the larynx 
does not readily tolerate the presence of a tube if necessary it is better 
to perform a high tracheotomy \\ hen the wound involves the thyro- 
lij old space or is situated above the hy oid bone it is quite safe m many 
cases to close the wound layer by layer after carefully disinfecting it 
The mucous membrane is first dealt with by stitches which do not 
penetrate its whole thickness and then a more thorough purification 
can be undertaken if the epiglottis is divided it must be accurately 
sutured If there is any doubt as to the advisability of this proceed 
ing a high tracheotomy is first performed and then the wound closed 
as far as possible 

In every instance the head should be flexed on the chest and in 
suicidal cases a careful watch maintained to prevent the patient 
tearing the wound open Loss of blood is dealt with by the infusion of 
saline solution or blood transfusion and the patient s general condition 
attended to reeding should always be undertaken through a nasal 
tube passed into the oesophagus whether that structure is wounded 
or not and this should be continued until the patient s natural powers 
of swallowing are restored 

The following Sequela occasionally result from a cut throat (a) An 
aerial fsltila is a persistent abnormal communication between the 
air passages and the external air and occurs most often in the thyro 
hyoid space the sk n and mucous membrane becoming continuous 
one with the other around the margins of the opening In some cases 
it may be closed but 'f laryngeal stenosis or adhesions are present 
it must be left alone for a time until these conditions have been treated 
The operation consists m separating the shin from the mucous 
membrane and in order to accomplish this the external wound must 
be enlarged vertically The edges of the mucous membrane are then 
pared and stitched together horizontally The external wound is either 
closed vertically or left partially open and packed (b) Laryngeal 
or tracheal stenosis due to the cicatrization of wounds in these regions 
may necessitate the constant use of a tracheotomy tube (c) Aphonia 
rray arise from diusion of the recurrent laryngeal nerve and is then 
usually persistent (if) (Esophageal or pit ary ttgeal fistula: may also in 
rare instances complicate Vue htu’nng lA an extensive wound in the 
throat, but tend to close of themselves and require no special treat 
ment 

Diseases o! the Thyroid Body 

The thyroid body is a ductless secretory gland which lies beneath 
the fasen: of the lower part of tlic front of the neck m close relation 
with the larynx and trachea It consists of two lateral lobes joined 
by an isthmus which lies across the second third and fourth 
rings of the trachea, and from which a slight upward projection 
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is sometimes noted the pvramid which represents the original con 
nection with the buccal cavity The gland itself has a well 
defined fascial sheath and a fibrous capsule which dips in between 
the constituent acini to form the stroma between the two the vessels 
enter and mam larse veins are to be found. The blood suppK of 
the gland is \ ery free being derived from the four thyroid arteries 
which enter at the four comers and possibly from the thjTOidea ima 
artery which runs up the front of the trachea to the lower border of 
the isthmus 

The glandular acini are lined with cuboidal epithelium and secrete 
a colloidal material which normalh contains an albuminous prepara 
tion of iodine thyroxin There is a very close connection between 
the acini and the surrounding lymphatics and venules The secretory 
activity of the gland undoubtedly plavs a x en important part in the 
economy of the body but at present the whole subject of the internal 
secretions (hormones or endoennes) is not perfectly understood 
a certain number of facts emerge clearly into the light of day but a 
fairly dense fog lies between them especially as regards the interaction 
between the v ary mg secretions 

Accessory Thyroids sometimes dexelop above or below the isthmus 
They may be connected with it moving up and down with it on deglu 
titton or they may be independent occurring in any part of the thyro- 
glossal duct and even in the base of the tongue m that situation 
resembling a dermoid cyst If troublesome they should be removed 
and subjected to microscopic examination as th°ir structure vanes 
and there is a possibility of recurrence 

A classification may be given of the diseases of the thyroid body 
Inflam naiory Diseases 
Acute thyroiditis 

Chronic thyroiditis (Riedel s disease woody thyroid) 
Tuberculous thyroiditis 
\ on inflammatory Diseases 

Physiological goitre (adolescent goitre) 

Colloid goitre (parenchymatous simple Dnhy shire neck 
hypennv olution goitre) 

Nodular goitre (adenomatous goitre fibro-adenomatous goitre 
cy sto-adenoma) 

Toxic goitre primary (Grav es disease) 

Toxic goitre secondary (toxic adenoma) 

T twtotirs 

Simple — foetal adenoma 
Malignant — carcinoma 
Res ills o( Thyroid Defatewy 
Myxcedema — Cretuu«m 

Acute Thyroiditis —The thyroid gland may be the seat of acute 
inflammatory disease by pyogenic organisms arising from local lesions 
such as cellulitis of the neck infection of a cyst or impaction of a 
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foreign body in the oesophagus , but more commonly it is a blood borne 
infection and may follow acute infective fevers One lobe or the whole 
gland is involved and becomes enlarged tender, and hot Dyspnoea 
and dysphagia may be present, with general constitutional disturbance 
If pus forms, rigors may occur, and should the infection spread outside 
the capsule, cellulitis of the neck may follow 

Treatment. — The patient is kept quiet in bed on a restricted diet, 
and his bowels and skin are made to act Fomentations are applied 
to the part or an ice compress, and under such a regime resolution 
may occur If signs of suppuration supervene, as frequently happens, 
free incisions must be made 

Chronic Thyroiditis (Riedel's disease woody thyroid) also occurs, 
and is of a sclerosing type, the gland becoming hard, rough, and larger 
than usual, gripping the trachea tightly, and causing stridor Although 
the substance of the gland may become almost replaced by fibrous 
tissue, there is no evidence of hyperthyroidism or hypothyroidism 
The cells of the acini fuse together round drops of colloid producing 
an appearance like a giant cell so that a mistaken diagnosis of tubercu- 
losis may be made Division of the isthmus of the gland may be necessary 
to relieve the stridor, or hemithyroidectomy may be performed 

Tuberculous thyroiditis is occasionally seen, but syphilitic lesions 
are rare 

Goitre. — This term is applied to any non-inflammatory enlargement 
of the thyroid body, it does not indicate any special lesion, but a 
general or local physiological or pathological enlargement of the gland 
Many theories as to the cause of goitre have been propounded, but none 
are fully satisfactory At the present time workers in this field are 
striving to find a theory that will account for all types of goitre, the 
physiological, the colloid, the adenomatous and the toxic, and wish 
to regard their pathological and biochemical manifestations as grada 
tions in one disease, rather than separate entities 

The thyroid gland being an important ductless gland, its function 
with reference to the general metabolism of the body must be con- 
sidered, as well as the local manifestations When the function of the 
gland is suppressed either by surgical removal or disease, a condition 
of hypothyroidism arises In adults this results in myx oedema, which 
is characterized by a deposit of mucin in the subcutaneous tissues, 
the face becomes puffy, waxy white, and expressionless, with, perhaps, 
a hectic flush over the malar eminences, the tongue is enlarged, the 
limbs become thickened and clumsy by an increase in bulk of the 
solt tissues, a puhy mass often occupies Vne supraclavicular fossa, 
which, however, does not pit on pressure The hair falls out, the pulse 
is slow, the temperature subnormal, and the mental faculties are 
dulled Without treatment, death will result sooner or later from 
asthenia In young children, absence, or destructive disease of the 
gland, produces cretinism. The children are of stunted growth, with 
pale, flabby faces, dirty habits, and with intellects so dulled as to be 
classified as idiots In both these conditions the administration of 
thyroid extract (2 to 5 gram tablets once a day) produces great 
improvement. 
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placement of the trachea can be noted best by radiography the air in 
the trachea showing as a shadow it may be so marked as to produce 
stridor but never aphonia which is only found in cases where the 
recurrent laryngeal nerve is involved an occurrence rarely seen except 
m carcinoma of the gland The ordinary type of goitre is much more 
common in women than in men it does not appear to be hereditary 
and is not influenced by marriage 

Colloid Goitre (parenchymatous or simple goitre) (Fig 652) consists 
of a diffuse overgrowth of the whole thyroid body the parts retaining 
to a great extent their normal proportions although one lobe is often 
larger than the other The most noticeable feature is the great increase 
m colloid material within the vesicles and the relative increase of the 
fibrous stroma (Fig 654) It is soft and elastic to the touch quite 
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painless and there may be some lobulation The amount of colloid 
accumulation may be so large as to give a cj Stic feeling while if the 
stroma of the gland is greatly in excess the tumour feels harder and 
there is more lobulation in some cases the increase of the stroma may 
be so excessive that insufficient gland substance is available for the 
needs of the body leading to myxcedema It produces no symptoms 
other than those associated with pressure from its increasing size 
Nodular Goitre (adenoma fibro adenomatous goitre cystic adenoma) 
(Fig 655) The pathology of this condition has already been 
described Clinical!} it consists in the presence of one or more 
encapsuled nodules in the substance of the thyroid body which is 
itself often concurrent!} enlarged These nodules may occupy one or 
other lobe or when multiple may be scattered through the substance 
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of the organ occasional!} the} develop in the isthmus alone If 
situated near the surface their limitation and free mobility in the 
gland can be easilv detected but when placed deeply their special 
features cannot be recognized The majority of these nodules are due 
to the hyperplasia involution cycle and consist of thyroid tissue which 
has undergone hypennvolution and has been shut off bv the increase 
of the stroma from the rest of tl e gland A small number of nodules 
are of the foetal typo These latter are nearly always single and 
retain their characteristics independently of their age the former 
type of nodule may undergo changes The whole internal stroma mav 
disappear owing to pressure and the nodule consist only of colloid. 
Hemorrhage may take place into a nodule and then it increases rapidly 
in size or it may become secondarily infected through the blood stream 
In old standing nodules calcification some- 
times takes place and in some cases such 
a stonv nodule may be mistaken for a 
carcinoma when this doubt arises a 
correct diagnosis may be reached by radio 
graphy 

The Treatment of the colloid and nodular 
varieties of goitre may be considered to- 
gether as they are different in nature from 
those vvl ich follow In the early stages 
\ f palliative measures can be employed con 

— 1 sisting in the improvement of the general 

health correction of errors in the personal 
. and sanitary hygiene and the admuustra 

I v X tion of small quantities of iodine In India 

\ | cures are often produced by inunction of 

' > j- I iodides of mercury ointment the part being 

subsequently exposed to the rays of the 
sun 

In cases where in spite of such treat 
ment the groivth persists increases in 
size or gives nse to pressure symptoms 
operativ e treatment should be undertaken 
in order to remov e the localized sw ellmg or a part of the gland. Total 
extirpation as already mentioned results in myxeedema but so long 
as a sufficient portion of the secreting substance is left whether it is 
derived from the isthmus or from one of the lobes no such sequela 
need he feared In fact goitres should be treated much in the same 
way as new growths m by removal when small there is still 
unfortunately a considerable tendency amongst practitioners and 
patients to leave them untouched until they are of large size thus 
greatly increasing the risk of the operation 
Partial Thyroidectomy is conducted as follows A collar incision is 
made transversely across the neck four to six inches in length (Fig 656) 
The platysma and layers of deep fascia are divided and the stemo- 
mastoid sterno-hy old and stemo-thyroid drawn aside or if need be 
divided The lobe to be removed is thus exposed within its capsule 



Fig 656 — Couoid Goitre 

indicating Position am 

Size op Collar Incision 
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which should then be opened The upper and lower poles are defined 
by blunt dissection The superior thyroid vessels are secured by 
double ligatures and divided the middle thyroid vein is ligatured 
at the outer border of the gland and the inferior thyroid vessels 
are dealt mth below special care being taken to avoid the recurrent 
laryngeal nerve by tying the vessels close to the gland The lobe is 
now delivered into the neck by blunt dissection and the isthmus 
freed from the trachea In detaching the latter the surgeon must 
not forget that the cartilaginous rings may have been softened or 
absorbed by pressure and that the walls of the trachea are easily 
wounded The isthmus is div ided and any bleeding vessels secured 
The wound is closed with catgut sutures for the muscles and fascia 
and the skin sutured A drain is introduced for twenty four hours as it 
is difficult to employ pres 
sure on the neck Healing 
by first intention should 
be the invariable result 
and the scar almost in 
visible 

The question of an-es 
thesia m these operations 
has been much discussed 
Some surgeons advise that 
local infiltration antes 
thesia should always be 
employed many others 
reserve that procedure for 
the worst cases and trust 
to a skilled anaesthetist to 
administer gas and oxygen 
after the administration 
of avertin to the majority 
of the patients With this Fig 637 — Microphotograph of Exoph 
latter view we personally thm.mic Goitre 

concur In cases where 

there is marked pressure on the trachea as in mtrathoracic goitre the 
intratracheal administration of gas and oxygen may be preferred 

In nodular goitre where the nodules are multiple or incompletely 
differentiated the affected lobe should be removed but if the nodule 
is single or a fcetal adenoma is present it may be enucleated by divid 
ing the skin and muscles as before incising the gland substance and 
capsule down to the swelling which is readily shelled out 

Toxic Goitre -—This condition can be subdivided into two varieties 
primary or secondary Primary toxic goitre (Graves’ disease, or 
exophthalmic goitre) is as the name implies a disease occurring tn 
a previously healthy gland while m the secondary toxic goitre (toxic 
adenoma) the symptoms of toxicity are superimposed on a gland which 
is already diseased either a colloid goitre or more commonly a nodular 
goitre 

In either case the gland is the seat of hyperplastic changes of a 
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marked degree In the primary form these changes are so prominent 
as to give a characteristic appearance to the cut surface of the gland 
which is fleshj looking with no obvious colloid in marked contrast to 
the translucent appearance of the colloid gland and with a fine net 
work of interstitial tissue Microscopical!} the aheoli are small 
and crowded together with a small quantit} of poor!} stauung colloid 
papillar} proliferation of the columnar epithelium is present and there 
is marked increase in the \asculant} of the gland {Fig 657) 
cl aractenstic appearance is lost when the patient has been given 
Lugols iodine the gland undergoing an mi elution process in \arvmg 
degree with increase m the colloid and fibrous tissue and a flattening 
of the papillar} proliferations of the epithelium of the acini In the 
secondary type the changes are not usuail} e\ ident to the naked e> e but 
microscopicalh similar changes 
are noted In the pnmar} form 
more especial!} m the sev ere cases 
there is nearh alwav s a persistentl} 
enlarged thymus the significance 
of which is not understood. 

The Cause of the symptoms 
found in toxic goitre is not estab- 
lished That the marked hyper 
plasia found m the gland is 
responsible there can be little 
doubt but whether itsefitetsanse 
from an excess of normal secretion 
or from some abnormal secretion 
we do not know Further the 
hyperplasia maj be due to some 
metabolic factor necessitating an 
increased thyroid secretion and 
this ma\ be the real cause of the 
disease 

The clinical signs of Primary 
Tone Goitre (Graves’ disease) are 
characterized b} a diffuse enlargement of the thyroid bodv which 
often pul-ates forcibl} owing to the increased \asculanty of the 
gland and the dilation of the levels (particularh tho-e m the capsule) 
as'wiated with marked anarnna severe palpitation and cardiac inn 
abiht} (tach} cardia) and protrusion of the e}eball (exophthalmos 
or proptosis) The enlargement of the thyroid bod} is not always 
marked and ma\ be scar cel} noticeable The patients usuail} affected 
are females about the earl} middle period of life whose menstrual 
functions are often unpaired. Overwork wony and severe mental 
or ph}sical strain are apparentl} responsible in many instances for the 
onset of the symptoms and a sudden fnght or shock accounts for 
others The protrusion of the e}eball is a marked feature of most 
cases and is sometimes due to an increase of the orbital fat (Fig 638) 
Contraction of the so-called muscle of Muller (nnstnped muscular fibres 
stretched across the spheno-maxillar} fissure) has also been suggested 



Fig 65S — Exophthalmic Goitre 
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as a more plausible theory When the patient looks down the upper 
eyelid does not immediately follow the eyeball allowing the white 
sclerotic to be seen between the lid and the cornea fVon Graefe s sign) 
A fine fibrillary tremor of the extremities and tongue is commonly 
observed m these cases The patient is always extremely nervous 
with a moist skin and a high pulse rate and frequently a high blood 
pressure any exertion or excitement increases the irritability of the 
heart action and may induce considerable respiratory distress In 
advanced cases the diseased heart may go on to fibrillation the 
nervous symptoms progress to mania while the patient may die 
from exhaustion following on severe attacks of diarrhoea and vomit 
mg The disease has definite remissions and may become completely 
cured during such a period with little treatment other than rest On 
the other hand the exacerbations usually leave the patient worse than 
before with impaired general health and a weakened heart 
This exhaustion is to be accounted for by the fact that with the 
increased or vitiated secretion of the thyroid the metabolism of the 
whole bodj is enormously increased and the disease acts like a blast 
on a furnace leading to greatly increased consumption of fuel In 
such cases by measuring the basal metabolic rate we can estimate 
the seventy of the disease Mild cases show an increase of 20 to 40 
per cent while m severe cases the rate rises to 60 to 100 per cent 
This metabolic rate gives an indication as to the progress or remission 
of the disease Its use however should be restricted as the frequent 
estimation of the rate worries the patient and increases the symptoms 
Secondary Toxic Goitre has all the symptoms of the primary type 
usually without exophthalmos but with the added local signs of 
previous disease m the gland either in the form of a colloid goitre 
or more commonly a nodular goitre It is usually seen in women 
of midd’e life who have had the local trouble for many years The 
symptoms usually are not so severe as m the primary condition 

Treatment consists in freeing the patient 11 possible from all sources 
of irritation and worry by absolute rest in bed Attention should 
at the same time be paid to sources of infection which are frequently 
to be found in the tonsils or mouth The removal of these septic foci 
together with the rest is frequently all that is required in primary 
toxic goitre and a considerable percentage of cases recover A most 
powerful form of medication has been reintroduced by Plummer for 
the treatment of these cases it z by Lugol s iodine (5 per cent iodine 
in a 10 per cent aqueous solution of potassium iodide) This solution 
given in small quantities tfaify (W[v vn fa's/ usually proaVcas a 
marked lowering of the pulse-rate a decrease in the basal metabolic 
rate and a diminution of the nervous symptoms In some of the 
worst cases Lugol s solution may be given intravenously, it may safely 
be administered in any dilution up to fifteen drops to a pint and can 
be given in glucose or saline solutions Sometimes large doses of 
Lugol s solution will quickly perform what small doses although long 
continued have not been able to accomplish 

Unfortunately this improvement is not arvajs maintained and 
the maximum benefit is seen after about eight to ten da> 3 although in 

69 





4 MA\U4L or SLRGER\ 


some cases it only appears after two or three weeks If continued 
after this period tl e drug appears to lose its effect and a second 
course rareh produces as much benefit as the former After a short 
course the patient reaches a condition in which operatise measures 
can be undertaken with a greatly decreased mortality rate 
When medical treatment ha* not been effective or if there ts an 
exacerbation of symptoms operative treatment roust lie considered 
The mere suggestion of surgical measures to these patients usuallv 
produces a rise in the pulse-rate and a great increase in the nerv ousness 
and the advantage of a course of Lugols iodine as a preliminary is 
at once obvious As already mentioned the exhibition of iodine 
in these cases produces a marked effect on the thyroid which becomes 
firmer and vert sligbtlv nodular on its surface and on section ha« 
no longer the beefv look of an un- 
treated gland The operative pro- 
cedure required is tie removal of 
about five-siMhs ol the gland if 
less is removed the symptoms are 
likelv to recur and a further operation 

is neces-itated. 

The gland l exposed as described 
previously and the upper pole on the 
right side divided between double 
ligatures thus securing the superior 
thvroid artery and vein The lobe 
is thus freed and a senes of artery 
forceps are applied to the postero- 
lateral aspect of the lobe and tl e 
lobe sliced acro-s towards the trachea 
thus leaving a small portion of the 
gland between the trachea and the 
cesophagus The isthmus is then 
freed, and the removal of a portion 
of the lobe on tl e opposite side bv a 
similar method completes the opera 
lion Bleeding points are secured 
and tied the muscles and skin are sutured and a drain introduced 
for twenty four hours A further course of Lugols iodine is sub- 
sequent administered 

The choice of an anesthetic in these cases is of great importance 
Udoroform should never be given Avert in gas and oxvgen with 
local infiltration of tl e skin is most sati factory some surgeons pre- 
ferring local anasthesia with scopolamine and omnopon Both these 
WP®* anesthesia are suitable for those cases where the heart is 
hbnuatmg the latter a type of case that appears desperate but in 
which brilliant results can be obtained 
DunhUl in a verbal communication states that out of 2,S cases 
’27 lot 6 per cent ) hav e regained normal rhvthm with a 6 1 per cent 
mortality and the remaining easy; no t being traced 
With modem pre-operative treatment acute hvperthyroidism as a 
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post operative complication is rarely seen A small percentage ol the 
patients do not respond to Lugol s iodine and then it may be advisable 
to ligature the superior thyroid arteries and only after some 1m 
provement has occurred to remove a portion of the gland When the 
patient stands operation badly it is always advisable to effect 
the needful removal of the gland in stages until a sufficiency 
has been taken away A reappearance of toxic symptoms after the 
first operation usually indicates that an insufficient amount of gland 
has been removed A period of six months at least is necessary before 
the full benefit of an operation is seen 

The treatment of secondary toxic goitre is similar to the primary 
with the exception that operative treatment should always be under 
taken as these cases are never cured b\ medical treatment Con 
svderable controversy has arisen as 
to the benefit of Lugol s iodine in 
this condition On the one hand 
it has been stated that no improve 
ment is brought about and that 
iodine should not be given but 
other workers have stated that the 
response to iodine is essentially the 
same in the secondary as in the 
primary toxic goitre a view with 
which we concur Radio-therapy 
in the treatment of toxic goitre is 
said to be beneficial some cases 
no doubt are improved but in the 
majority operativ c treatment holds 
out a better hope of curing the 
disease 

Malignant Diseased the Thyroid 
Body {I »g (139) may arise primarily 
or develop second irily to a simple 
goitre and has somewhat diverse 
pathological and clinical features 
(lig M10) 

When sccondan to a pre existing goitre the change of type is in 
dica ted hy a rapid increase in size by a change of consistency of the 
mass which becomes harder than previously as well as more nodular 
and fixed and by the presence of pain at first localizer! butsubscqucntlv 
more diffused around the head neck and shoulders The trachea 
is compressed and in some cases perforated some amount of dyspncia 
resulting Hoarseness dev clops asa result of involvement of the recur 
rent laryngeal nerve and the mam vtsscls arc frequently surrounded 
by the growth ami n< t nwrdv displaced outwards as m a simple goitre 
Iltstol igicallv the growth is usualh a sphcrotdvl-cclled carcinoma 
(1 lg <*< 1) and neighbouring Kmphatic glands are enlarged and 
second irv dcjxjMts nm occur in the distant viscera The diagnosis of 
tins type in the early stages when alone operative treatment is hkclv 
to t>o of use is not casv inasmuch as sudden increase in a goilri is 
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not unusual resulting from an intra cystic hemorrhage. The actual 
histological features of these cases are a httle unusual as not 
only do different tumours tart but variations can be seen in 
the same tumour ard it has a tendency to early involvement of 
the veins. 

When ■primary cancer of the thyroid body occurs the diagnosis is 
suggested by the presence of a swelhrg which is from the firtt hard 
and without clear definition The evidences of pain and pressure are 
marked at an earl) stage in the disease and the progress is steadily per 
cistent In another category must be included a few cases where 
the primary growth l» so insignificant that it is entirely ov erlooked 
although distant deposits e-pecially m the long bones and cranium 
may be so marked as to call for treatment such as amputation and 
the condition is only re cog 
mzed when the growth is 
examined histologically 
after removal. 

Treatment by extirpation 
can be only undertaken in 
the early stages. Radium 
treatment should always be 
employ ed in inoperable 
ca«es a» it frequently re- 
duces the size of the growth 
and prevents or improves 
the pressure symptoms 
(Plate Will)' 

The Parathyroid Gland* 
are small ovoid bodies 
usually four in number 
'ltuated behind the thyroid 
gland and gererally near 
the termination of the in 
fenor thyroid arterv 
Microscopically they con 
sist of columns of epithelial cells with large nuclei embedded in a 
neb capillary stroma Spaces are often found in them containing 
a colloid material which is not considered identical with that found 
in the thyroid vesicles Their function is not definitely known but 
their complete removal in animals causes acute convulsive attacks 
together with the condition known as tetany and death in a few 
davs from coma. The tetany formerly ascribed to removal of the 
thyroid body is in reality due to disease absence or removal of the 
parathyroids. They also have considerable influence upon the cal 
aum metabolism of the body Post-operative tetany due to injury 
or removal of the parathyroid in operations upon the thyroid gland 
can be treated by giving parathormone and calcium Tumours of the 
glands are associated with evstic disease of bones 
The Thymus Gland is an occasional source of trouble in that it 
persists and becomes enlarged instead of disappearing Normally 
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it reaches its greatest dimensions about the age of two -years and 
tnen gradually wastes, so that by puberty it is represented by a mass 
ot tatty tissue, with perhaps a few remnants of the original organ 
^persistence, and still more its enlargement is indicated by fulness 
f the / 00t nec ^» fulness over the sternum perhaps by evidences 
ot mediastinal pressure on the large veins and certainly by increasing 
dyspnoga A thymic asthma, partaking of the nature of laryngismus 
stridulus has been described, but more important is the association 
of an enlarged thymus with generalized lymphatic hyperplasia and 
a large spleen in the condition known as status lympha>icits, which may 
be a cause of sudden death under anesthetics The thymus is generallj 
5 r “* r §®d lr > cases of Graves’ disease that come to the post mortem 
table Tracheotomy is useless in the treatment of the somewhat 
severe dyspnoea sometimes present, and operative interference for 
the removal of the enlarged gland has been undertaken with success 
in some cases Lymphadenoma and lympho sarcoma have also been 
known to affect this organ 
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it reaches its greatest dimensions about the age of two years, and 
then gradually wastes, so that by puberty it is represented by a mass 
of fatty tissue, with perhaps a few remnants of the original organ 
Its persistence, and still more its enlargement, is indicated by fulness 
of the root of the neck dulness over the sternum, perhaps by evidences 
of mediastinal pressure on the large veins, and certainly by increasing 
dyspnoea A thymic asthma partaking of the nature of laryngismus 
stridulus has been described, but more important is the association 
of an enlarged thymus with generalized lymphatic hyperplasia, and 
a large spleen in the condition known as status lymphaticus, which may 
be a cause of sudden death under anaesthetics The thymus is generally 
enlarged in cases of Graves' disease that come to the post-mortem 
table Tracheotomy is useless m the treatment of the somewhat 
severe dyspncea sometimes present, and operative interference for 
the removal of the enlarged gland has been undertaken with success 
m some cases Lymphadenoma and lympho sarcoma have also been 
known to affect this organ 
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DISEASES OF THE BREAST 

Congenital Malformations of the breast are much more common than 
is generally supposed One or more accessory breasts {poly mast a) or 
nipples are found either below the normal one or just abo\e it some- 
times tlic> Ime been found 
in the axilla on the outer 
side of the thigh or other 
unusual situations They 
are often of a most rudi 
mentary nature but in a few 
cases base secreted milk 
\ers rarely the breasts are 
entirely absent ( ama nr) 
(Fi,. 662) Occasionally the 
male breast becomes en 
larged to the ordinary size of 
a \ irgin s breast (»y neco 
inastia) the organ is usually 
funetionless since the over 
growth mainly affects the 
stroma although lactation 
has been known to occur 
The condition may be asso- 
ciated with imperfect or 
irregular de\ elopment of the 
sexual organs 

Diffuse Hypertrophy of the 
breast (Fig 6Gj) consists of 
a general enlargement of the 
organ both gland substance 
and interstitial tissue par 
ticipatingm the process and 
lienee the breast becomes 
firm and indurated It ma\ 
be uiu or bi lateral perhajrs 
more frequently the latter 
and generally occurs tn 
adolescents Tiie size vanes 
considerably but the breasts 
may become enormous hanging down by their weight and perhaps to 
such an extent as to rest on the knees of the patient w hen sitting They 
ate usually painless although sometimes neuralgia is noticed I unction 

'»9i 



Fig 6 2 \bsence of Left Breast is a 
Girl aged Seventeen 
The n pp e s preseat 
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ally they are useless as even if the patient becomes pregnant secretion 
of milk but rarely occurs No cause can be assigned for the overgrowth 
and the only treatment is amputation, when the increased size is causing 
discomfort 


Affections of the Nipple. 

Fissures of the Nipple (cracked nipples) seldom occur apart from 
lactation, and may usually be traced to a want of care and cleanliness 
on the part of the mother associated with a tender condition of the 
skin which might have been prevented by bathing the parts during 
the later weeks of pregnancy with 
spirit, so as to harden them The 
actual lesion is brought about 
by leaving the nipples wet after 
nursing The superficial layers 
of epithelium become macerated 
and are easily rubbed off thus 
exposing the more delicate and 
sensitive deeper parts which are 
irritated and inflamed by the 
repeated acts of suction As a 
result, nursing becomes painful, 
and if persisted in, the wound 
may be infected, the inflamma- 
tion spreading to the breast 
substance along the ducts or 
lymphatics, or extending along 
the superficial lymphatics to the 
axillary glands 

Treatment — The best way to 
prevent the occurrence of cracks 
is to bathe the nipples with some 
dilute antiseptic, such as boric 
acid lotion, immediately after 
nursing, and then to dry them 
thoroughly and apply lanohne, 
which keeps them soft and supple 
lie dressed with cooling or antiseptic lotions, eg lotio plumbi or lotio 
acidi borici Sometimes more stimulating applications are required, such 
as a solution of saYphafe of copper, or even of nitrate of silver It is 
also recommended to paint the sore with equal parts of glycerine and 
sulphurous acid 

Eczema of the Nipple may be of a simple nature, needing nothing 
but ordinary treatment, or it may take on special features, being then 
known as Paget’s Disease (dermatitis maligna) Thts disease was first 
described bj Sir James Paget in 1S74 and since that date much con- 
trol crs> has taken place as to the exact pathology of the condition 
Inglis of Sjdnej* has recentlj written an excellent monograph on the 

• Paget s Disease of the Nipple* By Keith In 0 !is Humphrey Milford 
Oxford University l*rcsx 1036 



the Breasts 

It occurred in a girl aged sixteen and a 
half years and both organs had to be 
removed The left breast weighed 9} 
lbs the right breast 9 lbs 


When a fissure has formed it should 
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subject and his views are accepted b) most surgeons and pathologists 
of to-daj Paget a d.sease is a surface cancer commencing at the 

3 0 junction of the lactiferous 

ducts with the epidermis. 
The growth extends down 
the duct and the surface 
ulceration is not excessive 
Large epithelial Paget s 
cells and activ e mitoses are 
characteristic of the micro- 
scopical section Although 
the condition maV remain 
limited to the epidermis and 
ducts for some} ears usuallv 
a scirrhous cancer forms in 
the substance of the breast- 
On clinical examination it 
presents a smooth red raw 
surface discharging ayellou 
tsh viscid fluid and may 
occasionally spread widely 
bey ond the areola (Fig 664) 
The projection of the nipple 
disappears the raw surface 
being absolutely flat Lym 
phatic glands are not involved but an associated carcinoma causes the 
usual lymphatic trouble \o local treatment is of any avail and the 
disease when once recognized with certainty is best treated b\ radical 
amputation including the axillary 
glands 

Paget s disease is rarelv seen, m 
parts other than the breast but it 
may occur on the abdominal wall 
vulva cervix uteri and the glans 
penis 

Abscess of the Areola is not un 
common in young girls about the 
age of puberty arming in the 
sebaceous follicles and requiring 
no special notice 
Chancre of the Hippie (Fig 66 0 ) 
is rarely seen in the mothers of 
syphilitic children (Colies s law 
p 175) but much more commonly 
in wet nurses It usually presents 
as a shallow ulcerated surface FlG — Chancre of the ~Sirrts 

with a well marked raised and 

indurated border No uncommonly the condition is symmetrical. 

Setatusva ol the Krpple vs a cast coudiUcu \& v>\uci\ the nipple vs 
replaced by a w-arty growth which constantly breaks off The nipple 
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disappears and is replaced by a depression filled with irregular homy 
masses No satisfactory treatment has been discovered as yet but 
X raj s may prov e beneficial 

Primary Tumours of the Nipple are met with such as papilloma 
sebaceous cysts and occasionally epithelioma 


Inflammatory Affections of the Breast 

Acute Mastitis is most often observed in puerperal women of an 
anaemic weakly type and usually results from a sore or cracked nipple 
through which pyogenic organisms find their way into the lymphatics 
or acini of the breast substance In the 
former case the inflammation is mainly 
interstitial in character the pus diffusing 
itself widely between the lobules in the 
latter the pus is primarily intra alveolar 
In non puerperal women acute mastitis 
may result from injury or ma> be 
py iemic in origin Occasionally a meta 
static inflammation of the breast occurs 
after the disappearance of the parotid 
swelling in mumps whilst in girls and 
even m boys about the age of puberty 
a subacute inflammation is not unusual 
A slight enlargement with congestion 
of the breasts often occurs soon after 
birth and occasionally terminates in 
suppuration 

Signs and Symptoms — An inflamed 
breast is characterized by the organ 
becoming swollen acutely painful and 
tender The gland lobules are enlarged 
and indurated and if lactation is pro 
gressing the secretion is to some extent 
impaired but owing to the inability of Ietro mammary 
the mother to allow the child to relieve 

the organ on account of the pain produced thereby considerable 
tension results from accumulation of milk If suppuration follows 
the skin over the breast becomes red and cedematous and accord 
ing to the situation of the pus three different forms are described 
(a) Supra mammary abscess is a collection of pus in the subcutaneous 
tissues or beneath the nipple it is often unconnected with the organ 
and comes readily to the surface (Tig 666) (6) An mlramammary 

abscess is the most common variety the pus developing within 
and distending the lobules or infiltrating the cellular tissue around 
them it is usually diffused widely throughout the organ and may 
point at several spots When very acute or in debilitated women 
especially if it has been allowed to progress without treatment 
the inflammatory process may actually determine gangrene of the 
glandular tissue (c) A sitbmammary abscess forms in the cellular tissue 
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i Supra mammary 2 submam 
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beneath the breast It may spread from the deep lobules but more 
frequently results from disease of some of the adjacent ribs or cartilages 
or starts as a cellulitis In these cases the breast is pushed forwards 
and becomes prominent floating as it were on a bed of pus The 
abscess usually points at the periphery of the organ perhaps in several 
places but most commonly at the lower and outer quadrant 
The Treatment of simple acute mastitis consists in the first place 
in supporting the inflamed gland by means of a sling or bandage and 
in binding tbe arm to the side so as to keep at rest the pectoral muscle 
on winch it lies Tomentations are applied and am tension due to 
retatned secretion is relieved by the breast pump The bowels are 
opened and the patient placed on a light and nourishing diet 

If the condition quiets down gentle friction of the part with warm 
oil or with belladonna ointment is often helpful tn completing the 
process of resolution 

If however the part remains hard and swollen with marked tensi\e 
pain and the temperature raised suppuration is obviously threatening 
and the surgeon must not be tempted to wait for the appearance of 
fluctuation before he opens up the abscess Persistent adema under 
these circumstances is quite sufficient indication that operation is 
required Above all the abscess must never be allowed to burst into 
or under a poultice for then chronic suppuration and the formation 
of sinuses will almost certainly result from the mixed infection thereby 
determined 

In the supramammary variety it matters little in which direction 
the cut is made since the pus is always superficial to the breast tissue 
In the true vtlramammary abscess the incisions should radiate from 
the nipple One or more may be needful and these should be made 
with a free hand so as to allow of the insertion of the finger and the 
opening up of any pockets or lobules which are distended with matter 
A large drainage-tube is inserted for a time and gradually shortened 
day by day until its entire removal is permissible When the chief 
incisions are needed above the nipple it is often w ise to make a counter 
opening in the lower half of the breast and generally on the outer side 
to permit of more efficient drainage \\ ith such treatment the best of 
results may be attained and it is interesting to note how quicklv the 
contour of the breast is restored and how slight is the permanent 
injury inflicted on the parts The submammar) abscess is best opened 
towards the lower and outer side but also at any spot where pus points 

If discharging sinuses persist after an abscess has burst their 
orifices should be enlarged and their walls thoroughly scraped and 
disinfected deep cavities should be efficiently drained and packed 
with gauze so as to ensure the wounds healing by granulation the 
arm must also be kept to the side 

Chrome Lobar Mastitis is by no means unfrequent as a result of 
imperfect involution of the organ at the cessation of lactation but 
may arise from blows or squeezes and especially in young women 
it may also follow a subacute or acute attack which has not ended 
m suppuration It is characterized by an enlargement of one or more 
lobes of the organs which are usually tender and often excessively 
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painful the pam being of a neuralgic character and increased during 
menstruation The condition is of comparatively little importance 
but may give rise to a great deal of anxiety and worry All that is 
necessary m its Treatment is to support the part and keep the arm at 
rest in a sling whilst an ointment containing belladonna or a bella 
donna plaster may be applied 

Chronic Interstitial Mastitis is an affection which occurs not unfre 
quently in women with small or atrophic breasts who have passed or 
are near to the climacteric It is also met with at an earlier age in 
unmarried women involving the whole of one or botli breasts or 
limited in its development to a portion of one breast and is then 
sometimes mistaken for a malignant tumour 

Pathology — A considerable amount of attention has been drawn 
to this condition during the past few years by Sir Lenthal Cheatle 
who claims that there are good reasons for doubting the inflammatory 
nature of this affection and has introduced a completely new nomen 
clature in connection with it until however more knowledge and 
information about doubtful points have been obtained it is scarcely 
wise to discard the old The essential feature in the process is hyper 
plasia of both the connective tissue of the breast and the epithelium 
but which is to be looked on as the originating factor is open to question 
The diffuse overgrowth of the connective tissue around and between 
the acini renders the gland hard and knobby Epithelial proliferation 
involves both the ducts and the acini at first the prohleratcd cells 
become detached into the alveoli and collect in small cyst like spaces 
to constitute a colostrum like effusion Later on the cells remain 
attached to their base of origin and the alveoli may be choked up with 
this new formation Another stage consists m the growth of papilli 
form processes covered by epithelium which grow into dilated spaces 
After a time the epithelial cells in any of these forms may change their 
type and become malignant in character and then penetrate into the 
connective tissues and constitute a cancerous growth A certain 
amount of fluid exudate occurs within the acini and may originate 
cysts in which the content is clear or turbid according to the number 
of cell elements present As a rule many of these cysts are scattered 
widely through the breast substance but they are usually small and 
insignificant occasionally one of them becomes notably enlarged and 
simulates a tumour especially when covered m by a mass of thickened 
glandular tissue 

Clinical History — The condition often passes unnoticed in the 
early stages until a distinct lump has formed which is nodular and 
indurated to the touch and often very painful The breast may be 
somew hat enlarged and there is perhaps some retractnn of the nipple 
owing to contraction of the interstitial tissue but this is by no means 
usual A scanty serous discharge from the nipple is sometimes noticed 
The skin seldom becomes adherent to the swelling whilst the lymphatic 
glands in the axilla may be enlarged and tender but they are never 
hard On careful examination ot the breast the affection is rarely 
found to be limited to one particular region for although a distinct 
enlargement of one portion may be present y et the w hole organ feels 
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more or less * Jumpy and not unfrequently the other breast partici 
pates in the same change Small rounded elastic spots can olten 
be detected and indicate the presence of cvsts There may be but 
little pain although this is sometimes one of the most marked features 
of the case it is of a neuralgic type and usually increased at the 
menstrual periods 

If left to run its course the disease maj remain much in the same 
condition for many years and even in time disappears but more 
frequently it slowly progresses and then re- 
sults in one of three conditions (a) General 
atrophy the breast becoming shrunken hard 
and nodular (6) More frequently general 
cystic disease (Fig 667) follows a condition 
in which the organ becomes transformed into 
a number of cysts held together bv dense 
connects e tissue (c) In not a few cases 
cancer is a sequela of this disease there is 
abundant evidence to prove that any con 
turned source of irritation in an organ like 
the breast renders an individual with a can 
cerous inheritance more liable to its develop- 
ment especially 1! it commences at or about 
the climacteric 

The Diagnosis is sometimes easy but the 
condition often simulates somewhat closely a 
scirrhous tumour The chief points of distmc 
tion however lie in the facts (1 ) that the 
whole breast is more or less involved 
(11) that the opposite organ is aery often 
similarly affected (m ) that enlargement of 
the axillary glands is less common than m 
sarrhus and even if enlarged they are not 
Fic 667 — Ge'seral Cys- hard as in the latter disease (iv ) that the 
■nc Disease of toe skin is usually free from the mass (v ) that 
FHou A CmioA^c 5 ixTE , R G ^e tumour is never adherent to the pectoral 
Stitt a l Mastitis fascia nor is it of the stony hardness of a 

in this case both breasts sarlhus an<J [' n ) that it is often more 
were equally afiected disseminated and less defined than a cancerous 
and were removed at growth (vu ) "Moreover on careful palpa 
the same time tion with the flat of the hand it is often 

impossible to make out any distinct lump 
the so-called tumour merging into the surrounding tissues this never 
occurs in scirrhus the growth always being easily detected with the 
flat of the hand Small cysts can also be felt as localized elastic spots 
in tl e inflammatory mas* Of course it is possible for the tw o conditions 
to co-exist for a careful microscopic examination of these breasts after 
removal often reveals the presence of a cancerous nodule whew these 
is no clinical evidence of its existence 
Treatment — In the early stages and especially in the younger 
patients friction with some sedative application containing belia 
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donna may be used at the same time that the breast is supported 
Firm and equable pressure as by strapping, is also useful in some 
cases, whilst iodides may be administered If a definite tumour is 
present, or if many cysts can be detected and especially if the patient 
is anxious and worried about herself, it is wise to remove the affected 
portion, or even better to excise the whole breast especially when 
there is a family history of malignant disease 

Localized or Encysted Chronic Abscess usually occurs in women 
who have borne children, and may arise in connection with a retention 
cyst or be of the residual type It is characterized by the formation 
of an indurated mass in the breast substance, which slowly softens 
giving rise to a sense of fluctuation, although when the abscess walls 
are very thick, as is often the case, this may be difficult to detect Retrac 
tion of the nipple is not uncommonly present, and the axillary glands 
may be enlarged The condition may closely resemble a carcinoma 
and indeed in not a few cases the breast has been completely removed 
owing to a mistaken diagnosis Sometimes, however, it is possible 
to detect a feeling of elasticity at the centre which is almost always 
less resistant than the margin, whereas the opposite is the case with a 
tumour When in doubt, the introduction of a grooved needle or an 
exploratory incision should precede a radical operation A localized 
excision is all that is required for the cure of this type of case 

Diffuse Tuberculous Disease of the breast is not very uncommon 
Scattered nodules of caseous material are developed in the interacinous 
tissue, which break down into pus, and come to the surface at various 
spots The breast may thus become riddled with sinuses discharging 
caseous pus It may be associated with tuberculous disease of the 
lungs whilst a like affection may arise secondarily in the axillary 
glands, possibly in some cases the primary trouble lies in the glands, 
the breast being subsequently involved 

Treatment should be carried out, if possible, by incision, scraping 
and purification of the cavities, but if the tuberculous foci are multiple 
it is wiser to amputate the breast 

Occasionally a chronic tuberculous submammary abscess forms as a 
result of disease of the ribs or costal cartilages It develops slowly, 
pushing the breast forwards and is easily recognized although its 
cause can only be ascertained by exploration Aspiration may suffice for 
its cure, although open treatment may be required for the affected bone 
Syphilitic Diseases of the Breast — As already pointed out, a primary 
5£\rz- .may be met with on the nipple secondary mucous tubercles., 
or condylomata, are found in a similar situation or beneath a pendulous 
breast, whilst superficial and deep gummata have in rare cases formed 
in the tertiary period of the disease 


Cysts of the Breast. 

When the structure of the breast, its abundance of ducts and alveoli, 
and its complex lymphatic distribution are considered, it is not surpns 
tng that many different forms of cystic change are associated therewith 
The following are the more important 
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I Acinous or Retention Cysts arise as the name suggests from 
some obstruction to the ducts or lobules whereby the secretion of the 
OTgan is unable to escape The> are met with most frequently in 
women during or after the puerperal period a milk cyst or gataetoede 
being then produced It usually results from compression of one 
or more of the ducts connected with a sore nipple and contains m 
spissated milk it forms a rounded swelling and is located under the 
areola The wall is lined with epithelium and surrounded by a fibro- 
cicatnoal layer the thickness of which increases with the chronicity 
of the case In v ery old standing cases the fibrous wall becomes \ ery 
dense and may cause retraction of the nipple and puckering of the skin 
closely simulating a semhus The condition is treated by excision 
Similar glandular cysts form as already described m the course 
of chronic interstitial mastitis and m elderly women are known as 
itiiolulton cysts in longstandmg cases general cystic disease of the 
breast may follow 

Retention cysts have also been described as resulting from unta 
tion of the nipple as for instance when a young non pregnant w oman 
constantly puts a baby to her breast it may also occur apart from 
such irritation m y oung and \ igorous unmarried w omen as an expres 
sion of the inherent capacity of the gland for functional development 
The organ becomes enlarged the epithelium proliferates and a thin 
serous fluid is secreted which does not entirely escape and bv Us 
distension of the lobules gives nse to what may be termed irnhtion c\sts 
They may m time undergo spontaneous absorption but Erichsen 
described a case of this nature in whtch the swellings did not disappear 
until the patient subsequently became pregnant Chrome interstitial 
mastitis may sometimes supervene 

Again one frequently finds cystic dilatation of the ducts and lobules 
arisirg in connection with certain tumours of the breast such as 
duct papilloma duct cancer or cysto-adenoma In these cases 
hamonhage from the contained growth is often seen giving nse to 
a blood stained discharge from the nipple A scirrhous growth also 
occasionally starts from the wall of an acinous c\st 

In most ol these retention cysts discharge from the nipple occurs 
on squeezing the organ 

* Interactions Cysts dev elop m the interstitial tissue of the breast 
(n) Serous Cysts originate from a dilatation of h mpli spaces They 
may be uni or multi locular perhaps more frequenth the latter 
They are lined by a smooth shiny lay er of endothelium and contain 
serum perhaps blood stained and m old standing cases cholestenne 
being separate from the gland substance they never give nse to a 
discharge from the nipple and intracvstic growths are unknown 
They are usually surrounded by a wall of connective tissue which may 
become exceedingly thick and dense Occasionally however thev 
project under the skm and if the walls remain thin fluctuation 
and even translucency can be observed leading to the condition 
sometimes badly termed a hsdrocelc of tie breast 
The Diagnosis of a serous cyst if tl e wall is thick is often a matter 
of considerable difficulty as it resembles in many ways a scin-hus 
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ft is recognized howe\ er by the facts that the growth is incorporated 
with the breast substance usually occurring near its under surface 
that on careful examination an elastic resistance is transmitted to 
the fingers quite distinct from the stony hardness of a scirrhus that 
there is no retraction of the nipple and no enlargement of the axillary 
glands whilst as a rule the patient complains of but little pain 
The diagnosis in cases of doubt may be readily determined by inserting 
a grooved needle or by an exploratory incision which should be made 
of sufficient depth to ensure the thorough division of the mass for 
fear that a small cyst surrounded by walls of fibrous tissue half an 
inch or even an inch in thickness should be mistaken for a solid 
tumour 

Treatment — Such cysts should be removed 

(6) True Hydatid Cysts are occasionally met with manifesting the 
general characteristics described at p 241 

3 Cysts may also arise m connection with cancerous or sarcomatous 
tumours from degeneration of tissue in the former case and from 
haemorrhage into the substance of the latter 

Tumours of the Breast 

In investigating any case of tumour of the breast the surgeon must 
never arrive at a hasty conclusion but only give an opinion as to its 
nature after careful and detailed examination Thus the age and 



previous history of the patient should be considered as also the family 
history Simple tumours generally arise at an earlier date than the 
malignant whilst the sarcomata usually affect younger individuals 
than the carcinomata There can be little doubt moreover as to 
the occasional tendency of tumours to run in families The length 
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o! tune for which the sw elling has been observ ed should be asc ^ as ^j?' 
and whether or not it vanes in size at the menstrual periods int 
general appearance of the patient should be noted as also the tact 
whether or not pain local or neuralgic is experienced. It is not 
unusual for pain to be referred to that part of the shoulder supplied 
by the posterior div ision of the second intercostal ner\ e, the anterior 
branch of which goes to the breast A careful inspection of the organ 
should then be made with the patient sitting and Ij mg down comparing 
it with the opposite breast so that any signs of asymmetry may be 
noted Dimpling of the skin, projection of the tumour or of the whole 
gland, and the situation and condition of the nipple 3re the chief points 
to which attention should be directed Examination of the tumour 
with the flat of the hand (Ftg 668) accompanied by gentle pressure 



Fig 670 Examin ation or 
THE VXIILA row E* 
USC.EO GUVKDS 
The patient s arm is ab- 
dncied so as to allow the 
surgeon s fingers to pal 
pate the first intercostal 


Tic 671 — Examination 

OF CONVINCED 

The patient s arm is 
lowered and the whole 
oi the axilla can then 
be palpated 


of the finger Ups must then be undertaken, it is not enough to pick 
up the breast substance between the fingers, as thereby false impres- 
sions are obtained The relation of the tumour to the gland its shape, 
its consistency , whether fluctuating or not, and its mobility on super 
ficial deep, and surrounding parts, should all be investigated. To this 
end the breast must also be examined with the patient s hand pressed to 
tbehip so as to put the fibres of the pectoralis major into action (Fig 669), 
transverse movement of the organ across the fibres is always possible 
unless the growth is fixed to the thoracic wall, movement in the 
direction of the fibres is at once limited if the tumour has invaded 
the muscle or even if the overlying fascia is seriously involved 
Finally, the lymphatic glands m the axilla must be carefully examined 
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(F gs 670 and 671) as also the supraclavicular glands and the opposite 
breast and armpit 

The chief types of tumour met with m the fereast may be arranged in 
three groups the adeno 
mata the sarcomata and 
the cancers A few other 
conditions have been ob 
served but are so rare that 
they need no special des 
cription eg lipoma fibro 
ma chondroma and os 
teoma 

Adenomata of the Breast 

are the most common in I 
nocent type and occur 
mainly in two forms the 
peri and intra canal cular 
they are both characterized 
by the existence of spaces 
lined with epithelium 
wh ch does not extend be 
vond the basement mem 
brane The pericanalicular Fig 672 —Pericanalicular Adenoma 
(Fig 672) shows increase 

in the interstitial tissue between the acini which although narrowed 
are still in most cases patent Cellular infiltration epithel al hyper 
plasia and cystic changes are frequently present These tumours 
correspond to the fibro 
adenomata of the older 
iiomenclature and may be 
hard or soft according 
to the characters of the 
stroma The mtracaual 
, cular type (Fig 673) is 
caused by a marked in 
grease of the cellular fibrous 
tissue beneath the ep the 
lium which gro vs out from 
the wall of the acinus or 
duct in papillary masses 
which may occlude the 
lumen or determine cyst 
formation The original 
fibrous stroma remains in 
tact or is stretched to 
accommodate itself to the 
p g 673 —Intracanal cular Adenoma * iew growth This vanetj 
represents the cysto-ade 
noma formerly described Sometimes the new 1 } formed mtracanahcular 
masses become very large and bursting through the skin fungate 
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giving rise to the so-called sero-c>st!C sarcoma of Brodie but there u» 
nothing malignant about them Occasional both forms of adenoma 
axe found in the same breast 

, The Hard Fibro-adenoma (or Pericanalicular Adenoma) is the most 
common maraman tumour met with in joung people before the age 
of thirts it is often attributed to a blow or squeeze and doubtless 
correct!} It occurs as a more or less rounded or oval mass w hich if 
placed superficial moves freelj in the breast substance and indeed 
ma\ be described 'as floating m it (Fig 674) if situated deeph it still 
appears quite movable but 

— ”| its definition is less evident 

^ J Sometimes several such 

* . \ * s growths are found in the 

\y*lLl - j$j same brea't \ fibro- 

/ ) dr*} j adenoma u usuallv firm 

■e mkt — j and more or less elastic m 

^ ' r. f L Jj> consi tenc} of slow growth 

[ and it ma\ be either pain 

[ less or in anmmic and 

1 neurotic women exceed 

f <- t * VLVjHR, mgl} painful the pain 

r V & often increasing at the 

/ ’^yjry« HJnt ' , 1 menstrual periods There 

t'V ^ . *dWL'*'* 7»>v j is no concurrent enlarge- 

fc ' ..C wl ment of the axillary glands 

__ unless arising from other 

FlG O a PERlCA-ALICtLAR FlBSO-ADENOM* „„ r „tr-*rtinn 

Mamxk (Fbou Museum of Royal College ““Jf* ma . 1,0 ”™5*' 

OF Slrgeons ) “ t» e rnpple with which 




o’r Slrgeons^" ” of the mpple with which 

it is entireh unconnected 

the shin over it docs not dimple The general health is unimpaired 
unless the patient is suffering from an associated anamua On section 
the tumour is of a greyi h white colour becoming pink on exposure to 
the an and the cut surface shghth bulging It is more or less foliated 
in texture being compared b\ 1 irehow to the section of a cabbage 
no juice can be obtained on scraping the cut surface with a scalpel 
although on pressure some fluid of a thick glutinous or mucoid nature 
maj escape The tumour is distinct!} enca p^uled except at the one 
spot through whi Ji vessels enter and at which it is connected w ith 
the neighbouring mammar} tissue 
The Diagnosis is readfl} made if the above signs are considered 
An adenoma differs from chronic interstitial mastitis or a serous c} st 
b} its exact definition and freemobilit} whilst from malignant tumours 
it is distinguished b} its slow rate of growth and its freedom from 
adhesions either to the «km or to surrounding parts In women over 
fort} great care should be taken as earl} malignant tumour maj be 


The Treatment consists m its removal which i s easil} effected by 
cutting down upon the tumour in a direction radiating from the nipple 
until the capsule is reached when the mass is enucleated from its 
surroundings with a few touches of the knife When the growth is 
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situated deeply in the upper half of the breast a crescentic incision may 
be made along the lower and outer border of the organ, and by burrow- 
ing upwards the breast can be turned over sufficiently to permit the 
tumour to be removed from the deep aspect , the scar will be subse- 
quently hidden (Fig 675) 

The Soft Fibro-adenoma is a rare tumour, differing from the above 
mainly in the increased rate of growth, in its soft consistency and in 
the fact that the interstitial tissue is of a more embryonic character 
it is sometimes incorrectly termed an adeno sarcoma It usually 
occurs in women at a somewhat earlier period of life than cancer viz 
between the ages of twenty-five and thirty five It may consist from 
the first of a localized tumour, mcreas 
ing rapidly in size, or it may possibly 
commence as a hard fibro adenoma, 
which after remaining quiet for a time, 
takes on a more active development 
It remains however, throughout its 
course strictly encapsuled, and when 
large may lead to pressure atrophy of 
the true gland substance It is soft 
and elastic in consistency , usually pain 
less and freely movable on the sur 
rounding breast tissue The skin over 
it remains healthy, although distended 
and atrophic when the tumour is of 
large size, the nipple shows no sign 
of retraction, the axillary glands are 
not involved, and there is no systemic 
invasion On removal the section is 
similar to that of a fibro adenoma, 
but cysts are often present, as also 
areas of mucoid softening somewhat 
resembling sago It can be readily 
removed in its entirety, and does not 
tend to recur 

Cysto-adenoma (Sy» Cysto-sarco- 
ma, Adenocele, Intracanalicular Ade- 
noma, etc ) — This rare tumour is 

development of mtracystic growths within the dilated acini of a 
newly formed mass of adenomatous tissue, or within the smaller 
ducts It usually lias a definite capsule, and then the normal gland 
tissue may be pressed aside and perhaps atrophies Several cysts 
are, as a rule, present, and may be of great size The mtracystic 
growths also vary, sometimes there is only one large cauliflower- 
like mass in a cy st , sometimes there are sev eral smaller pedunculated 
growths, they are exceedingly vascular, and hemorrhage into the 
cavity' of the cyst frequently occurs as also a blood stained discharge 
from the nipple The tumour produced is irregular or lobulated in 
outline, owing to the projection of the cysts (Fig 676), it is usually 
painless, and unaccompanied by enlargement of the axillary glands. 



ADENOMA 

characterized by a marked 
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if of large size blue veins are seen coursing over it In the later 
stages the capsule becomes adherent to the integument and finally , 
owing to the pressure of the tumour the skin may gi\ e w ay allowing 
the growth to protrude This will be followed by the development 
of a fungating mass which bleeds readily and becomes extremely 
offensive With care a probe can be passed between the mtracystie 
portion of the growth and the thinned and stretched skin which has 
merely given way and is not incorporated with it this fact is a ready 
means of distinguishing this condition from a fungating malignant 
tumour The growth is essentially benign in nature it is never dis 
semmated generally and if completely remov ed there is no recurrence 
In the early stages it is often unnecessarv to take away the entire 
breast but in the later stages the whole organ should be excised 
Somewhat similar m nature to the above is the condition known as 
a duct papilloma This is characterized by the development of a soft 
polypoid papillomatous mass generally of small size in the interior 
of one of the terminal galactophorous ducts which in consequence 
becomes dilated A discharge of blood stained serum results and 
there is usually but little tumour to be felt although the nipple may 

be slightly pushed 
forwards and ren 
dered prominent 
It is often the pre 
cursor of a duct 
cancer Vmputa 
tion of the breast 
will in many cases 
be needed but it 
may be feasible in 
some to deal with 
the tumour alone 
Sarcoma o! the 
Breast is not a com 
mon disease (2 to S 
percent of all mam 
man tumours) It 
originates in the 
connective tissue of 
the organ being 
deeply placed in its 
substance or per 
haps more frequently developing in the outer and upper quadrant It is 
of tw o chief types (a) The round celled sarcoma forms a soft somewhat 
elastic swelling which grow s rapidly and although often limited at first 
by a fibrous membrane tl e capsule sooner or later yields allowing the 
growth to become diffused through the organ It sometimes gives rise to 
secondary growths in the axillary glands or becomes disseminated 
throughout the body b\ means of the bloodvessels Myxomatous 
changes are also not unfrequently observed and m the more rapidly 
growing recurrent tumours the mass is often a true myxosarcoma 






Sarcoma af ibr Bniul 

(Museum, University College Hospital ) 
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It usually occurs in women between the ages of thirty and forty * e 
somewhat earlier than scirrhus whilst its rapid growth and the absence 
of retraction of the nipple or dimpling of the skin are useful diag 
nostic features Should pregnancy follow the tumour may increase 
tn size at an alarming rate In the infiltration form (Fig 677) it is 
almost impossible to distinguish it from encephaloid cancer except on 
microscopic examination (see Plate XIX ) (6) A spindle celled sarcoma 
or fibro sarcoma is also met with forming a rounded or oval tumour 
more limited than the above and growing less rapidly It somewhat 
simulates an adenoma but is more closely connected with the breast 
substance The axillary glands are but rarely involved and the sar 
comatous nature is recognized by the microscope and by the great 
tendency of the growth to recur 
even after apparently complete 
removal on account of this latter 
feature the name of recurrent 
fibroid tumour (Paget) was 
formerly applied to it The re 
currences generally take place at 
gradually diminishing intervals 
and the tumour may then become 
softer and more vascular occa 
sionally the tendency to recur 
seems to wear itself out after the 
performance of several operations 
Treatment consists in the removal 
of the entire organ at as early a 
date as possible together with 
the axillary glands followed by 
suitable irradiation 


Cancer o! the Breast 
No organ of the body with the 
exception of the uterus is more 
frequently the seat of cancer than 
the female breast it also occurs 
in the male subject but is about a hundred times less common than 
m the other sex 

TEhology — Cancer of the breast is usually met with after the age of 
forty although the disease may occur at a much earlier date It 
equally affects women who have borne children and nullipara and 
the question whether or not the woman has nursed her children seems 
to have but little influence The left breast is more often affected than 
the right It is frequent!} attributed to some injury such as a blow 
or squeeze 

It is associated with Paget s disease of the nipple and chronic 
interstitial mastitis Hereditj may be a marked feature in some 
cases but more often it is a factor of no importance 
Two distinct types of cancer are met with in the breast viz the 



Fig 677 — Sarcoma of the Breast 
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spheroidal celled acinous cancer {including the acute form, and the 
more chronic type known as scirrhus) and duct cancer Colloid degen- 
eration ol either of the former varieties has been observed, but is very 
uncommon , 

i Spheroid al-celled Acinous Cancer includes the great majority ol 
cases the division into scirrhus and acute cancer depends clinically 
on the rate of growth and degree of hardness pathologically on the 
greater or less amount of fibrous stroma present 

Scirrhus usually commences as a hard circumscribed mass, situated 
most commonly in the upper and outer quadrant of the organ It 
is closely united to, if not absolutely incorporated until, the breast 
substance and on careful digital examination its margin is quite 
indefinite In the early stages it is entirely distinct from the skin. 



Tig 678 — Advanced Scirrhous Carcinoma or the Left Breast 
T he retraction ol tie nipple and the shrinking of the breast are well seen 


which moves freely over its surface, but as growth proceeds the stroma 
contracts and by dragging on the suspensory ligaments of Cooper 
passing from the glandular substance to the skin, the latter structure 
becomes more or less fixed, and hence on attempting to move it upon 
the tumour an appearance of dimpling results At the same time 
the whole breast is acted upon in a similar manner, so that the affected 
organ sometimes seems to be smaller than the other , and, since the 
upper half of the gland is usually affected, the nipple may be drawn 
up so as to he at a higher level than its fellow, as well as being retracted 
from the drag of the growth on the galactophorous ducts (Plate X\ ) 
The tumour itself is rarely of great size, so long as it retains its scirrhous 
nature, it is sometimes extremely painful and tender but not uncom 
monly the pain is intermittent and of a neuralgic type, extending to 
the shoulder, and perhaps only elicited on manipulation As the 
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The skin may be implicated in many ways, (a) The dimpling 
which is met with over the tumour m the earl} stages has already 
been mentioned As the case progresses the cancer extends outwards 
along the suspensory bands of fascia so that the shin itself becomes 
invaded, feeling him and brawny, and looking congested and purplish 
in colour whilst a branny desquamation is usually present A crack 
or fissure at length forms, gning exit to a little serous discharge, which 
at first scabs o\ er, hut fmahv leaves an ulcerated surface, which slowly 
extends, and may attain considerable dimensions A typical scirrhous 
ulcer is hollow ed out and excavated , its surface, if kept dean, is cov ered 
with smooth granulations, discharging a considerable amount of sanious 
fluid butifneglected.it becomes sloughy and offensive, it is surrounded 
by a projecting elevation of the tumour substance, forming a sort of 



Fig 6Si — (Edema or the Arm in Cancer of the Right Breast 
The breast has been removed and a recurrence taken place 


rampart around it (6) Less commonly tbe disease becomes dis- 
seminated through the lymphatics of the skin, giving rise to a series of 
firm cord like thickenings radiating from the nipple (Fig 680) The 
shm Usell \s thickened and firmer than usual, so that it is impossible 
to pinch it up , the mouths of the sebaceous glands are enlarged and 
very evident giving it a coarse appearance like * pig skin,' or the rmd 
of an orange (peau d orange of French authors) Later the colour 
becomes dusky, and numerous button like nodules of cancer develop 
here and there, the sebaceous glands may exude an abundant secretion, 
which becomes inspissated on the surface into crusts or scabs, which are 
“’dependent of any ulceration This process often extends widely be- 
yond the limits of the breast, invading thewhole thoracic wall, and even 
running over the shoulder to the back of the head or neck (cancer en 
cuirassc) , m its most typical form it is slow in development, the patient 
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perhaps living for many years (c) Occasionally one meets with a much 
more rapid form of cancerous lymphangitis m which the skin becomes 
affected with what is supposed to be a weeping eczema the surface 
is red hot and infiltrated and on examining it with a lens the dilated 
lymphatics can be seen from which the secretion oozes The process 
spreads widely and rapidly and cancerous nodules appear here and 
there m the infiltrated area the prognosis is of course very grave 
In the later stages the patient passes into a state of cachexia 
becoming emaciated and exhausted Ulcerated surfaces of consider 
able size may exist and the tumour is fixed to the thoracic wall even 
invading the ribs The arm on the affected side is swollen and brawny 
ow ing to the pressure of enlarged glands on the main lymphatics and 
veins of the limb constituting a condition of solid or lymphatic cedema 
(Fig 681) Severe neuralgic pain of the arm results from involvement 
of or pressure upon the 
brachial nerves in the 
supraclavicular fossa 
Secondary deposits de 
velop m the viscera espe 
cially the pleura lungs 
and liver Not unfre 
quently the connective 
tissue between the rib 
cartilages and the pleura 
is invaded and nodules 
of growth develop which 
may in time project for 
wards through one of the 
intercostal spaces (usu 
ally the second) Deposits 
in the bones are also not 
unusual the sternum 
ribs vertebre and upper 
ends of the femur and 
humerus being most often 
affected Severe pain is caused by such lesions followed perhaps by 
spontaneous fracture which may heal effectively or remain un united 
1 inally death from exhaustion ends the scene 
Medullary (enccphakud) carcinoma or as it is often called acute 
cancer is fortunately not common and appears as a somewhat soft 
rapidly growing tumour which quickly infiltrates the whole organ and 
gives rise to secondary lymp? aticand visceral affections at a much earlier 
date than scirrhus Histologically the stroma is scanty the epithelial 
cells arc spl eroidal or in places almost columnar (Tig 6S2) It does 
not cause retraction of the nipple or dimpling of the skin the latter 
structure being distended and with blue v eins coursing under it The 
breast becomes enlarged and promtnent the skin is stretched and 
gradually invaded by the tumour and if ulceration follows a foul 
fungating mass sooner or later sprouts up through the opening (Fig 683) 
This variety usually attacks young women under thirty five years of 



Fig 68 z — Micropi otograph or Encephaloid 
Carcinoma or tue Breast 1x82) 
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age and runs a rapid!} deatnictiv e course especially if it occurs during 
pregnancy or lactation when it is liheh to be mistaken for an acute 


masuns , . , 

Finally in elderly women a chronic form of cancer is met win known 
as Atrophic Scirrhos, m w hich the disease last for many \ cars without 
much definite extension Cases has e been known to persist for fifteen 
or twenty years the patient at length dying of some mtercurrent 
malady although in the great majority dissemination has ultimately 
occurred The special characters are due to the excessn e contraction 
of the stroma as a result of which the cellular elements become crushed 
and practically destroyed The nipple is deeply retracted and the 
tumour and breast substance 


in the most marked cases are 
scarcely discernible 
2 Duct Cancer is a some- 
what rare form of the dis- 
ease the exact nature of 
which is still uncertain and 
there is very little doubt 
that several distinct types 
hare been described under 
this name It is sometimes 
characterized by the de- 
\elopment of one or more 
nodules of a malignant papd 
lomatous nature within the 
dilated ducts and usually 
situated not far from the 
nipple These growths are 
covered with columnar epi 
tlielium and may indeed 
be looked upon as forms of 
columnar cancer They are 
exceedingly vascular and a 
blood stained discharge from 
Fig 6S3 Ulcer ati vc Carcinoma of the the nipple is usual They 
Left Breast always grow slowh and 

. when situated near the skin 

give rise to a round dusky red swelling The nipple is not retracted 
and lymphatic enlargement not constant In other cases the dilated 
alveoli are occupied by masses of proliferated epithelial cells of a 
spheroidal type which arrange themselves into more or less definite 
papillomatous growths whilst cystic degeneration also occurs Either 
of these v aneties may be associated vv ith a dev elopment of ordinary 
scirrhus in some other part of the breast The diagnosis can only be 
established with certainty by microscopic examination 

Adeno-carcmoma is the term given by HaJUtead to a condition 
v ery similar to the latter variety of duct cancer The growth coo 
sists of tubular space heavily lined with epithelium it develops 
slowly but frequently f ungate through the skm and presents as a 
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localized pedunculated growth which readily bleeds The axillary 
glands are usually free from infection and the prognosis is good 
The duration of cancer varies considerably m the different forms 
The encephaloid type runs a rapid course and will probably destroy 
the patient s life in si\ to twelve months Duct cancer is very slightly 
malignant whilst atrophic scirrhus is similarly slow in growth and 
in both death may be postponed for a considerable period or is often 
due to some intercurrent malady Cancer en anrasse is variable in 
its course being sometimes tolerably rapid and at others chronic it 
cannot be cured by operation on account of its early and extensive 
dissemination A circumscribed scirrhous tumour is stated to end 
fatally on an average in two or three years if no operative treatment 
is undertaken 



Fig 684 — Carcinoma of the Left Breast 
The growth ts seen at the upper edge of the breast ulcerat ng through 
the sk n 

Colloid degeneration is not uncommon in carcinomatous growths of 
the breast and in some is so marked that the title colloid carcinoma 
has been applied to them {Fig 685) It is difficult at times to recognize 
the histological structure of such a cancer owing to the degeneration 
of the epithelial cells 

The Pathological Anatomy of cancer is discussed at p 225 

The Diagnosis of scirrhus from chronic interstitial mastitis and 
chronic abscess has been already considered From the adenomata 
it is easily distinguished The stony hardness of a scirrhus its in 
corporation m the breast substance its limited mobility the dimpling 
of the skin retraction of the nipple and enlargement of the axillary 
glands are the chief local characteristics to be noted Non malignant 
tumours are more elastic to the touch more movable and usually 
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circumscribed m outline whilst the skin though expanded does not 
become adherent the nipple is rare!} retracted and the aiillar} glands 
remain normal It is often impossible to distinguish a sar«maw«s 
tumour except on microscopic examination a round celled sarcoma 
doseh resembles an acute cancer although it is usually more circum 
scribed — at any rate in the earl} stages a fibrosarcoma ml} sometimes 
be mistaken for scirrhus but it is more denned in outline docs not cause 
retraction of the nipple or dimpling of the skin and lymphatic enlarge- 
ment is not constant A cysto-adct oma presents no difficult} m diag 
nosis if the shm is entire and the c>sts prominent but when ulcera 
tion has taken place and a fungating bleeding mass protrudes it is 
not unlike the later stage of an encephaloid cancer or a fungating 
round-celled sarcoma It can be distinguished how e\er b} the fact 
that a probe can sometimes be passed under the shm for some dis- 
tance betw een the tumour 
and the slun and that 
lymphatic enlargement is 

Treatment must be eon 
sidercd under two heads 
according to whether it is 
undertaken b\ operation 
orb} radium 
Operation should be ero- 
plo}ed in all cases where 
there seems a reasonable 
chance of eradicating the 
disease although certain 
surgeons are in fay our of 
treating all cases with 
radium The contra mdi 
cations for operation are 
extensive adhesion to the 
thoracic walls the presence 
ol visceral deposits and 
extensive diffusion of a 
rapid!} growing acute cancer in a }Oung subject Atrophic scirrhus 
is often left alone m aery old people on the plea that the prognosis 
is so favourable as to render treatment unnecessary if the patient is 
fairly strong however there is no objection to operation and it cer 
tain!} seems wise to remov e a cancerous focus bowev er dironic it be 
Disease of both breasts although rendering the prognosis more grate 
is cetteris panbus no hindrance since both organs ha\ e been removed 
successfutlv even at one operation Speaking generally rapidly grow 
mg tumours in vigorous patients areveiy unfavourable cases to deal 
with whilst slow growth of the tumour and definite limitation of its 
outline are fav curable signs 

In the old da} s if 5 to 10 per cent of the patients were free from 
disease it was thought to be as much as any surgeon could reasonably 
expect Since we have learnt more of the anatom} of the organ and 
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of the evolution of the disease more extensive proceedings have been 
undertaken with a gradual amelioration in the results so that several 
surgeons have been able to report 50 to 60 per cent of their cases as 
free from recurrence at the end of three years 

The breast is a much more extensive organ than was formerly sup- 
posed its lobules extending upwards nearly as high as the clavicle, 
outwards into the axilla, and for some distance downwards so that 
removal merely of the prominent part of the gland may leave much 
behind, and thereby favour recurrence Moreover, the deeper lym- 
phatics pass into the fascia covering the pectoralis major, and so to 
the axilla hence this muscle should always be removed though some 
surgeons advocate leaving the clavicular portion It is best to re 
move also the pectoralis minor muscle, as when this is left a proper 
dissection of the axilla cannot be undertaken The subsequent move 
ments of the arm are very little interfered with by these procedures 
Again lymphatics travel along the fibrous bands reaching from the 
breast tissue to the overlying skin and thus this latter must never 
be dissected back from over the tumour The nipple should under no 
circumstances be left behind as it is part of the breast, and all the 
interlobular lymphatics converge to a plexus round it, and thence pass 
to the axilla by three or four main branches In every case the axilla 
should be cleared of its lymphatic contents since deposits in the glands 
are often found on tmcroscopic examination where no clinical evidence 
of their presence had been previously noted It is also important to 
remove the breast and axillary tissues in one piece, so as to avoid division 
of the lymphatics and possible infection of the wound with their 
cancerous contents 

Operation for Cancer — The patient lies on the back, with the head 
directed towards the opposite side, and the arm raised and held to 
a little more than a right angle The field of the operation is pro- 
tected from the patient s face and the anesthetist by sterile towels 
The axilla should be previously shaved and the skin purified The 
incisions emplojed vary with the size and position of the tumour, the 
primary object is to remove the growth together with the whole gland 
and all its accessible lymphatic connections, the question of being 
able to close the wound subsequent!} is secondary As a rule, suffi- 
ciently w ide undercutting will allow \ ery extensive w ounds to be closed 
but when this is impossible, skin grafting can be adopted and no 
length} convalescence need ensue 

In planning the incisions the growth should be taken as the centre, 
and a circle with a diameter 4 to 5 inches made, it is convenient to 
prolong the upper and lower portions upwards towards the axilla and 
downwards towards the epigastrium so as to secure a straight line 
for the final sutute (Tig 6S6) The upper incision is prolonged 
towards the axilla, und runs up and curves down towards the insertion 
of the pectoralis major to the humerus. 

The dissection of the axilla is started first in order to avoid an 
unncccssanl} prolonged exposure of the chest wall The shin flaps are 
undercut and retracted, a transverse incision in the fascia at the level 
of the insertion of the pectoralis major is made, the cephalic vein 
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identified and the antenor border of the latisMmus dorsi exposed The 
upper loner and lateral limits of theaxillarj dissection are thus defined 
The pectorahs major is divided dose to its insertion and retracted 
inwards The axillary fascia is incised so as to expose the axillary 
\ein and the dissection is then carried upwards and innards towards 
the clavicle The clavicular attachment of the pectorahs major is 
divided and the insertion of the pectorahs minor severed close to 
the coracoid by drawing these down the axillary contents are ex 
posed and can be dissected a lay from the axillary vein together 
with the lymphatic area running up under the clai ide Care is taken 
to identify and preserve the nerve to the latissimus dorsi and the 
nerve of Bell which are exposed in the 
posterior part of the wound Hot saline 
packs are placed m the axillary wound 
The lateral skin flap is then undercut, 
and the whole breast and axillary contents 
are drawn over towards the middle line 
the dissection is earned forwards and 
inwards starting from the outer border of 
the latissimus dorsi Tlte inner aspect 
of this muscle is cleared as well as the 
axillary surface of the subscapulans The 
subscapular nerv es are identified and pro 
tected and some branches of the sub 
scapular vessels may need ligature The 
serratus magnus can then be denuded of 
the overlying fascia care being taken to 
secure branches of the mtercostals and 
finally the attachments of the pectoral 
muscles to the nbs and sternum are divided 
from below antenor and lateral pene- 
trating branches of the internal mammary 
vessels being ligatured. The mid line of 
(AfterSa ipsox Handle y ) the sternum is tfius reached a portion of 
the rectus sheath being included in the 
dissection The breast is then turned back to its original position 
and the medial skin flap is dissected up across the middle line the 
advantage of doing this step last being that the vessels have already 
been secured in the deep dissection A few strokes with the scalpel 
then separate the fascia in the sternal mid line and the breast and 
axillary contents are removed Great care is taken with h-emostasis 
as there is considerable oozing from such a large raw area A drain 
is introduced into the axilla through a stab-wound for twenty four 
to thirty six hours The skin flaps axe drawn together with tension 
sutures and the wound closed In dressing the case it is advisable 
to place extra pads of wool in the axilla and under the clavicle so 
that their presence may assist in the prevention of oozing The arm 
should be kept at an angle of 43° away from the trunk so as to allow 
the skin flap to fall against the chest wall this does not interfere with 
the subsequent free movement of the arm 



Tig rS6 Diagr ai 1 
the Incisions in the Radi 
cal Operation for Car 
cihonia or the Breast 
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Local Recurrence after Operation is always due to incomplete re- 
moval of the growth or to infection of the wound with cancer cells 
during the operation The recurrence appears either m the neighbour 
hood of the cicatrix, the most usual situation or in adjacent glands, 
in the other breast, or in the retrocostal connective tissue 

Treatment with Radium —This method has come into prominence 
lately, and with a more satisfactory technique holds out a greater 



Fig 687 — Diagram to illustrate the Treatment of Carcinoma of the 
Breast with Ha»ium 

promise of cure than previous attempts suggested Cases an which 
there is definite in\ olvement of axillary or supraclavicular glands are 
best suited for this treatment The technique consists m the use of a 
large number of needles, with small amounts of radium planted in 
and around the disease and retamed for a long time The primary 
growth is intensely radiated, as are the secondary growths, in the 
lymphatic glands The possible lines of extension of the growth are 
also treated, and, inasmuch as the influence of the radium can spread 
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to areas inaccessible to the scalpel, such as the intercostal lymphatics, 
a wider area can be treated than is practicable by excision 
The case is prepared as lor operation, and the skin purified The 
insertion of the radium can be undertaken either under local or general 
anaesthesia 

The needles are prepared as already explained (p 306) The area 
of the primary growth is treated first Needles containing 1 or 1 3 mg 
are inserted into the tumour in the form of two concentric circles, or 
they can be placed between the growth and the pectoral fascia in 
parallel lines Accessory to these, needles are introduced as follows 
(1) Needles o! 2 mg into the periphery towards the sternum, and 
also into the four upper intercostal spaces, (2) needles of 2 mg 
into the axilla parallel with the axillary \ essels, and needles of 3 mg 
towards the axillary apex, {3) a row of needles of 2 mg just anterior 
to the mid axillary line, and another 
similar group along the lateral pectoral 
border , (4) needles of 2 mg are inserted 
through the pectoral muscle into the 
costo-coracoid membrane, so as to m 
fluence the infra clavicular region, and, 
finally, (5) a senes of 3 mg needles is 
placed parallel to and abo\ e the clavicle, 
so as to deal with the supraclavicular 

In all about thirty five to forty needles 
containing about 60 to 90 mg of radium 
are employed If the needles are conical 
pointed, a small incision has to be made 
for the introduction of each one. whereas 
if the needles are trocar pointed no 
_ _ incision is necessary The threads arc 

r, *OMA 8 of^Brsasx arranged m senes and knotted A dress 

TBS Removal of Radium ing is placed over the area and Strapped 
Needles firmly in position. The needles are 

removed on the tenth day, the total 
dose being about 14 000 to 21,000 mg hours Patients complain of 
a certain amount of pain and discomfort during the first days, and 
may require sedatives It will be understood that each case is 
treated on its ments, some requiring a larger dose of radium in one 
area than in another, according to the site of the primary growth 
and its more obvious lines of extension (Fig 68S) It must also be 
remembered that damage may be done by the physical pressure of 
the needles unless due care is exercised, thus, in dealing with the left 
breast, needles introduced too \ertically into the intercostal spaces may' 
perforate the pericardium or even the heart 
The patients are usually able to lea\e the hospital after fourteen 
days, and should be seen weekly At the end of a month an opinion 
can be formed as to the success of the treatment If signs of activity 
persist, further treatment is required and this is best undertaken 
by means of two Columbia paste jackets, one for the front and one 
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for the back About ioo mg of radium are distributed over the jacket 
between two Layers of plaster The front and back are irradiated 
alternately for twelve hours each for fourteen days Some surgeons 
prefer the jacket method of irradiation for the breast with interstitial 
radiation of the glandular deposits 

Amputation of the breast for non malignant conditions is a very 
different operation from that described for cancer The incisions usually 
employed are crescentic and placed obliquely, they need not include 
much more skin than that indicated by the breadth of the areola 
The integument is dissected up from the glandular tissue on either side, 
and the organ freed from its attachments to the pectoral fascia, the 
axilla is freqhently not opened 


7 * 



CHAPTER X\XI\ 
ABDOMINAL SURGERY 


General Remarks on Abdominal Operations — No branch of the surgical 
art has grown so rapidly or attained such importance as that directed 
to the abdominal contents Operations directed thereto are now of 
everyday occurrence and no surgeon hesitates to open the peritoneal 
cavitv whenever it appears necessarv even with the object of merely 
exploring its contents Success is however enttrelv dependent on 
minute and careful attention to detail The peritoneum properly 
treated is a good friend to the surgeon it resents however rough 
handling or prolonged exposure and serious trouble maj follow 
slovenly work jeopardizing the patient s life or even if he live giving 
nse to such disabilities and discomfort as max impair his usefulness 
In no department of operative surgery is rapid and vet minutelv 
careful work so well repaid 

The patient should be prepared when circumstances permit by 
regulating the diet and bow els for some day s previouslv and thorouglilv 
cleansing the teeth and mouth so that the intestinal canal mav be as 
free from organisms as possible During the previous day the patient 
is kept quiet perhaps in bed and an effective purgative given eg 
I ounce of castor oil an enema may be desirable on the momim. 
of the operation to ensure that the lower gut is empty The abdominal 
wall is shaved as al<o the pubes and purified beforeliand in the usual 
wav special care being directed to the umbilicus where dirt is very 
liable to lodge 

No food should be allowed by month for three or four hours and 
immediately before being placed on the table the bladder should be 
emptied if need be by catheter If the proceedings are likely to be 
protracted it is advisable to give a rectal injection of warm sabne 
solution half an hour beforehand. 

The patient should be warmlv wrapped up and protected from cold 
no unnecessary exposure being allowed The operating room should 
be warm not below 70° F a temperature of So° F though trying 
for the surgeon and lus helpers is better for the patient Complete 
anesthesia is desirable so as to dimini_h shock but this should be 
obtained with as small a dose of anasthetic as possible A preliminarv 
injection of morphia and atropin about half an hour before the operation 
is desirable combined possibly with a small dose of hyosem When 
possible gas and oxygen or spinal anaesthesia should be employ ed 
Intrapentoneal operations are not painless for although the visceral 
peritoneum is not acutely sensitive yet the parietal layer is as well as 
that included in the mesenteries and any handling of these structures 
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especially traction gives nse to pain and necessarily to increased 
shock If the patient is very collapsed beforehand as in emergency 
work eg perforation of the stomach it is often advisable to maintain 
an intravenous saline infusion throughout the operation or a pre 
liminary intravenous saline infusion or a whole blood transfusion may 
be desirable 

As a general rule the patient lies flat on the table but if the operation 
involves the pelvic viscera the Trendelenburg position is often adopted 
in which the patient is placed with the head considerably below the 
rest of the body All modern operating tables are provided with 
arrangements for the rapid and easy adoption of this position Care 
must be taken to see that the arms are not kept above the head or 
musculo spiral paralysis may follow they are best fixed under the 
patient s buttocks or close to the sides This position must not be 
adopted when it is probable that the pelvis is occupied by a fluid 
inflammatory exudate nor in conditions where obstruction is present 
as the stomach is then likely to be filled with offensive material which 
might gravitate into the mouth and suffocate the patient in these cases 
the stomach should always be well washed out and thoroughly emptied 
before the anesthetic is given 

Antiseptics are carefully avoided m intrapentoneal operations 
after efficient sterilization of the hands of the surgeon and his assistants 
and of the skin of the patient nothing is employed in the shape of 
lotion except sterilized salt solution Instruments are boiled previously 
and counted Swabs each with a long tape are best done up in packets 
of a dozen wrapped in gauze it is thus easy to keep account of the 
number employed Gauze strips for packing abdominal cloths etc 
are dealt with in the same way a careful record of the number employed 
must be made before and after operation 

Parietal Incision — In planning the incision for any abdominal 
operation three desiderata have to be kept in view (i ) Suitable access 
should be provided to the part to be explored naturally the middle 
line gives the best approach in the majority of cases where a general 
exploration is desirable and in many other conditions it is most useful 
But when dealing with such structures as the appendix or gall bladder 
an incision placed laterally is usually more convenient It is always 
well to remember that incisions should not be placed too near to the 
bony or cartilaginous boundaries of the abdominal wall (11 ) It must 
be so placed as to ensure an effective blood supply and thereby avoid 
as far as possible the risk of defective union or of post operative hernia 
Naturally the middle line from this point of view is not desirable and 
the linear semilunaris is even worse Particularly is this the case when 
the Iinea alba has been stretched and the recti muscles separated 
one from the other Perhaps the best incisions from this point of view 
are those which pass through muscular fibres splitting and separating 
but not dividing them McBurney s incision for the removal of a 
quiescent appendix is of this nature it gives a sufficient approach 
when there are no adhesions and when the appendix is not displaced 
A paramedian incision with displacement outwards of the rectus is also 
useful taking the place of the old middle-lme incision but many 
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surgeons prefer to detach the rectos from the hnea transversal and 
displace Jt outwards opening the peritoneal cavity through the postenor 
segment of the sheath (ill ) A point to which considerable attention 
has been given in recent \ears is the nene suppl\ of the abdominal 
wall As far as possible the incisions should be planned so as to a' old 
division of the motor nerves especially those going to the rectus 
abdominis inasmuch as paraivsis of this muscle may result in con 
siderable discomfort and loss of tone of the abdominal wall may 
follow From this point of view an incision through the linea semi 
lunans is one of the yvorst that could be devased and the paramedian 
incision with displacement of the rectus outwards the best 

'kune surgeons hay e recommended a transient incision of the 
abdominal wall e<^ecially in dealing with pelvic lesions the chief 
difficulty lies in gaining effectiye union of the divided ends of the 
rectus muscles. To prevent their retraction the fibres must be care- 
fully stitched with mattress sutures to tl e anterior wall of the sheath 
before being divided on the whole this method of approach has not 
been much employed although it leases beautiful scars 
The muscles and aponeuroses should always be cleanly divided 
and it is wise to see that bleeding is stopped before opening the peri 
toneum this membrane can usually be picked up by dissecting forceps 
and opened with scissors or a knife air rushes into the cavity and it 
is easy to secure the margins with Spencer Wells or other forceps 
Holding these well up the mu. on can be prolonged up or down as far 
as may be considered necessary 

The intestines must be carefully guarded during the intrapentoneal 
portion of the operation as if they are unduly exposed to the air 
the endothelial lining is quickly shed adhesions may then form subse- 
quently and bacterial invasion from the gut is favoured If they 
have to be withdrawn from the abdomen they should be wrapped 
in cloths wrung out of warm salt solution and it is the assistant s 
duty either to replace these from time to time by warm cloths or better 
to keep them moist and warm by pounng fresh salt solution over 
them no unnecessary handling of intestine is permitted If any 
infective focus is to be opened, ox the intestine incised the surrounding 
parts must be carefully protected from infection by w ailing off the 
area of operation this is effected by surrounding it with abdominal 
cloths of suitable size and material or strips of sterilized white gauze 
wrung out of warm salt solution or by placing them in directions 
where pus or other fluid might grant ate. \ record of these must be 
kept and it is wise to have tapes attached to each one and never to 
cut any of them into smaller pieces It is undesirable to use dry gauze 
for this purpose as it is likely to stick to the intestine and its removal 
may disturb the endothelial covering 

Closure oi the Wound — \ careful toilette of the peritoneum must 
be undertaken before the abdomen is do^tL Ml bleeding is stopped 
and blood-dot remov ed swabs are counted and if thought necessary 
the site of operation cleansed with sterilized salt solution at a tempera 
ture cl about 103° F Many different methods of dosing the parietal 
incision have been adopted but perhaps the best consists m first 
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securing the peritoneum by a continuous catgut stitch, then the 
muscular coats are approximated by deep interrupted studies, usually 
of thicker catgut, which remain buried, and, finally, the skin is united 
by means of a continuous suture of 
silkworm gut or silk which is subse- 
quently removed, or by interrupted 
silkworm gut stitches In some 
parts it is difficult to secure the 
peritoneum separately , and then it 
is w ell to include e\ erythmg except 
the skin by deep interrupted 
sutures, and some surgeons even 
include the skin 111 the grasp of 
those deep stitches 

Drainage is not usually called 
form abdominal operations If the 
surgeon is careful in his manipula- 
tions, and avoids measures which 
are liable to lead to subsequent 
oozing, the peritoneum may be 
closed with safety. When adhe- 
sions likely to bleed have been 
divided, or raw surfaces left such as 
occur after enucleating a parovar- 
ian cyst from the broad ligament, 
some means should l»c provided 
wherein any considerable effusion 
of fluid can escape. and this can 
often be be«t effected by the use 
of a rubber tube for twenty four 
hours, in which a strip of aseptic 
gauze is placed to act as a lamp- 
wick, ana along which. In capillary 
action, the effusion finds its wav 
into the general dry dressing placed 
ov cr the wound , or a cigarettedram 
may l»e used. 1 e a strip of gauze 
wrapped round with gutta pcrclua 
tissue, in order to facilitate its 
removal r . 

On the other hand, when an 1 TIQ ^ ^ 
infected focus has bet 11 opened and lc*cTt w 

needs to he drained, eg an acute The r_»ik to ho! l the full n wpjswtei! 
a PI midi x al*cess it is sometimes l>> • U»r fciol »n<ithe 

nrsessarv to protect snrrnumh ig r *’* '* rw \' l,4 ‘ , 1 1 ,4ri 

l™» tl.Arre .,1 ..( 
and this is best accomplished by 

the u«e of a rubber drainage-tulw. around which sterile gauze is parked 
In such a wav as to induce the formation of adhesions 
Atter-Treitmenl. — \fter the corpleticn of the operation, the patient 
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and its occurrence is not unfrequently indicated by a slight but per- 
sistent nse of temperature (say to 100 every night) assoaatea 
perhaps with an increased rate of pu!<e The external wound maj 
apparenth heal perfectly and then ten or twelve davs after the opera 
turn the cicatrix yield* and a quantity of pus may escape Under 
these circumstances efficient drainage should he arranged and U 
need be the exposed stitches must be removed Of course this 
process weakens the abdominal wall and extra precautions must be 
taken to prevent the formation of a 
ventral hernia 

Intestinal Sutures — The interior of the 
bowel is occupied b\ material which as 
long as it remains in its proper place 
is innocuous enough but should it find 
its way into the peritoneal cavitv an 
acute and often fatal peritonitis is almost 
certain to follow Hence even union 
made bv the surgeon must be air and 
I stitch securing divided mo water tIg ht and capable of accommo- 
on madm* .11 •*», „^u deptes ol Ultra 

intestinal pressure It is also essential 
that on Us peritoneal aspect the line 
of union should present nothing but 
serous membrane as otherwise adhesions are libel} to form and 
the comfortable action of the bowel maj be «ub»eqnentl\ unpaired. 
Special forms of stitches have therefore been adopted the more 
important of which are described below 
Lcmberi s S tdure originally proposed at the end of the eighteenth 
century ha* for its object the bringing of surfaces of peritoneum 
together without encroaching on the mucous membrane anv stitch 
which involves the whole thickness of the wall is liable to be followed 
by leakage of the mtes- 
■ * ” “ _ 


final contents and pos- 
sibly by peritonitis. The 
needle is passed at right 
angles to the axis of the 
wound through a small 
fold of the serous and 
muscular coats going 
down to the sub-mucosa 
each fold is placed about 
jV inch from the margin of 
the incision (Fig 690) On drawing up and tightening the stitch the 
margins of the wound are tucked in (Fig 691) and onlv the serous 
coats brought into apposition. A senes of similar stitches are inserted 
aiong the whole extent of the wound numbering about ten or twelve 
to the inch or it may be earned on as a continuous sbteh. In closing 
a longitudinal incision in this way a groov e will be formed at either end 
which must be obliterated by two or three extra sutures For a small 
puncture the same type of stitch is utilized but it may be introduced 


Fie. 693 — Halstead s Mattmss cctcre. 
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circularly around the opening like a purse-stnng, and by tightening it 
the margins of the aperture are turned in and buned 

The Czerny Lembert Suture is very similar in its nature, but consists of 
two rows the first has for its object the closure of the wound in the 
mucous membrane (Tig 692) and in a longitudinal wound this may be 
of the continuous type, the second row consists of the ordinary Lembert 
stitches continued or interrupted according to the requirements of the 
case (Fig 692) By this means the knots of the first senes of sutures 
are covered over and buned by the second row When carefully 
introduced these stitches not only serve to approximate the divided 
walls of the intestine, but also are valuable haemostatic agents especially 
if inserted continuously 

Halstead s Mattress Suture (Fig 693) is a very useful one, and con- 
stantly utilized It consists practically of a double Lembert, a loop 
being thus formed at one end, whilst the knot is tied at the other It 
is introduced with exactly the same precautions as the original Lembert 



Fig 694 — Wolfler s Suture 
Stitch through serous and raus 
cular coat applied and tied from 
within II stitch uniting divided 
mucous membrane over the former 
so as to cover it m a serosa b 
muscularis c mucosa 


Fig 695 —Cushing s Right Angled 
Suture for uniting the Sbro 
Muscular Coats of the Stomach 
or Intestine 

For the sake of clearness the preliminary 
row of stitches through the mucous 
membrane is omitted in this diagram 


Occasionally it happens that two segments of bowel have to be 
stitched together from inside since the surgeon cannot reach the outer 
coats owing to this portion being fixed Thus, m an exploratory 
gastrotomy it may be necessary to stitch up the posterior wall of the 
stomach after having opened it from the front The stitches must 
then be inserted by what is known as T Volfler’s Method (1 ig 694) 
They are first passed through the serous and muscular coats on either 
side (I ) the knots being tied on the inner aspect, t e towards the 
lumen of the open viscus The mucous membrane is then secured by 
a second row of stitches (II ), so as to cover over the first series of knots 
In many forms of intestinal anastomosis this plan has also to be 
employed, as soon as possible however, one changes to the Czerny 
Lembert method 

Cushtng s Right-Angled Suture (Fig 695) is a most useful one when 
surfaces of some extent have to be approximated by a continuous 
stitch The suture is introduced at one end of the incision and tied 
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according to the usual Lembert method and then it is carried on as 
a continuous Lembert suture except that the needle i» introduced 
parallel to the margins of the wound and at a distance of about j inch 
from it instead of at right angles to it The edges are thereb\ tucked 
in very neatly Of course the mucous membrane is first dealt with 
separately by some form of continuous suture It may be employed 
\ery ad\antageous!y m gastro-enterostomy or any similar procedure 

Injuries of the Abdominal Wall 

These may be divided into three mam classes — contusions non 
penetrating ard penetrating wounds but of course the most important 
point about them is as to whether or not visceral complications are 
present 

Simple Contusions of the abdominal pmetes differ but little from 
those of any other region nf the body \ny form of lesion from a 
slight bruise to a well marked hxmatoma or an extensive muscular 
laceration may be included in tl is category The rectus is the muscle 
most often involved and its laceration may result rot only from injury 
but also as a consequence of sudden ard forcible contractions eg in 
tetanus The hemorrhage may be limited by the lmca: transversal if 
it only involves the anterior aspect but may diffuse itself widely 
through the sheath if the back of the muscle is torn All abdominal 
hematomata are yery liable to suppurate the abscess either pointing 
locally or burrowing widely between the muscular planes and coming 
to the surface at some weak spot eg Petit s triangle or the external 
abdominal ring The pus is usually redolent of the B colt suggesting 
that the organism found its way into the extravasated blood from 
some damaged or bruised coil of intestine in the neighbourhood 
Occasionally the parietal peritoneum is tom causing shock and intra 
peritoneal extravasation of blood In almost all abdominal con 
fusions shock is an important early symptom but in the absence of 
visceral lesions it is neither severe nor prolonged Muscular lesions 
are sometimes liable to determine the occurrence of henna at a later 
date and hence must be carefully treated In the rectus spasmodic 
contraction of one of the segments may give rise to what is known 
as a phantom tumour usually found in hystencal females and dis 
appearing under anresthesia 

Treatment consists in keeping the patient m bed until the tenderness 
and pain have disappeared Shock is dealt with m the usual way 
and fomentations or a firm compress of dry hot wool wall giie much 
comforting support Rupture of the rectus muscles necessitates the 
adoption of the sitting position with the knees flexed over pillows at 
a later date support as by strapping or a well fitting abdominal belt 
wall be required 

Snn.-'Peaetea.tuLt Wounds, Witt Vavt no speaa’i 

significance and if uncomplicated by visceral lesions are treated on 
general principles If the epigastric artery is divided extensive 
ex-travasation is likely to ensue the wound must then be enlarged and 
the bleeding points secured If the abdominal muscles are widely 
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divided, steps should be taken, after thorough purification, to draw 
together the severed muscular or aponeurotic fibres by deep stitches, 
so as to diminish the tendency to a ventral hernia 

Penetrating Wounds of the Abdominal Wall may occur with or 
without injury or protrusion of the abdominal viscera In all cases 
there is a certain amount of hsemorrhage, greater or less according 
to the size of the vessels divided, and of shock, which latter is very 
marked when the viscera are injured, whilst mere protrusion without 
injury may cause but little effect Thus, cases are on record m which 
a patient has walked to the surgeon for treatment, supporting some 
coils of intestine in his hands The protruded viscera, usually small 
intestine or omentum are often large in amount compared with the 
size of the opening, causing them to be more or less congested or even 
strangled Necessarily, in all cases the great danger is that of diffuse 
septic peritonitis, caused either by rupture of the intestine or by 
infection from without 

Treatment. — The external wound is thoroughly cleansed, the skin 
margins and damaged muscular tissues are excised, and protruding 
viscera are carefully examined If omentum has escaped, it is wise 
to ligature and remove it, whether it is injured or not Intestine 
should be gently washed with warm saline solution and replaced, if 
slightly bruised, it may be returned but the external wound should 
not be entirely closed, and a cigarette gauze dram is inserted, so that 
if bacillary invasion or fiecal extravasation occurs subsequently, a 
ready exit is provided Small incisions or punctures must be infolded 
and sutured, but when small intestine is seriously damaged, enterec- 
tomy should be undertaken if the patient's general condition is suffi 
ciently good, otherwise it must be fixed to the abdominal wall, and a 
temporary artificial anus provided With the large intestine this 
latter course is required more often, and especially m cases where the 
bowel is loaded with fieces, the gut must then be fixed in the wound as 
in colostomy and the defect dealt with at a subsequent period 

In cases where it is not certain whether the peritoneum has been 
implicated, the surgeon should always enlarge the wound so as to 
make sure, and if the serous membrane has been involved, he should 
carry his investigations still further, and ascertain whether any damage 
has been done to the viscera 

The external wound must (except in the cases mentioned above) be 
carefully closed with sutures so as to minimize the risk of a subsequent 
ventral hernia 

Visceral Complications are likely to be associated with any injury 
to the abdominal wall, and may transform it into a lesion of the gravest 
import The liability to visceral injuries varies with the character 
of the violence, and with the condition of the abdominal wall and of the 
subjacent viscera If the blow is slight, the effects are probably not 
serious, and the patient merely suffers from a localized contusion with 
some amount of shock If the blow is expected, and the muscles are 
rigid, but little harm may follow, even when the violence is great, but 
when the abdominal wall is relaxed and the blow unexpected, a slight 
injury may do much mischief Hollow viscera, eg the stomach, 
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intestine or bladder may be torn and when distended they are more 
liable to such an accident Solid viscera such as the liver spleen or 
kidneys may be bruised or tom and grav e hemorrhage result therefrom 
a soft fatty condition of the organs especially of the In er predisposes 
to such a lesion Displacement of organs sometimes occurs and it must 
not be forgotten that any sudden sharp concussion especially if 
directed to the epigastrium isliable to be followed by severe shock, from 
irritation of the subjacent solar plexus and life itself may be destroy ed 
in this way by syncope without the appearance of any ev ident lesion 
The omenta mesenteries and peritoneal ligaments may' also be tom 
and giv e rise to haemorrhage or to the formation of apertures or bands 
which can determine obstructive phenomena at a later date 

The clinical history of these injurieswillbe described under the various 
organs and only a few general statements need be made here It 
is obvious that a serious responsibility rests upon the medical attendant 
in any caseof abdominal injury and that the grav est resultsmay follow 
a mistaken conclusion as to the nature of the lesion or a hesitant 
policy in undertaking operation In a large proportion of cases 
abdominal injuries even including rupture of intestine are amenable 
to treatment by operation if only it is performed sufficiently early 
when however it is delayed until the gut is paralyzed and peritonitis 
well established death is almost certain to ensue whether the abdomen 
is opened or not Unfortunately no absolute rules can be laid down 
as to wl en operation is necessary but the surgeon should remember that 
exploration in a doubtful case probably does far less harm than waiting 
until the diagnosis is made certain by an outbreak of diffuse mflamma 
tion providing always that the patient is not so profoundly collapsed 
as to contra indicate all interference 
Cases of serious abdominal injury group themselves into three sets 
(l) Where m addition to a localized lesion of the parietes there is severe 
shock due to contusion of \ iscera but with no justification for laparo- 
tomy (2) where there is serious intrapentoneal haemorrhage as from 
a ruptured liver or spleen or a tear of the mesentery and (3) where a 
hollow viscus is opened and peritonitis is at once lighted up 

Sliocfc is almost always well marked m abdominal lesions but unless 
there is a serious wound of some viscus it usually passes off in less than 
twenty four hours if the patient is left quietly in bed Intrapcritontal 
hamorrl age causes various symptoms according to its amount and Site 
of origin m addition to the initial shock the general signs charac 
tenstic of this condition show themselves Dulness may be noted m one 
or both flanks accordmgto the situation of the lesion being influenced by 
the attachment of the mesentery and the position of the patient whether 

lying or able to sit or stand up thus blood from the liv er may gravitate 
into and for a time be limited to the right lumbar region and diac fossa 
w ithout reaching the pelvic cavity blood from the spleen will pas» freely 
down into the pelvis along the left side of the mesentery producin'* 
dulness in the left loin and not in tl e light It must be remembered 
however that a large quantity of blood may escape into the peritoneal 
cavity without the production of any recognizable area of dulness it 
is then lodged under the costal arch or amongst the intestines or in 
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the pelvis When the bleeding is less severe the patient complains of 
a severe tearing pain, becomes pallid and anaemic, but may recover, 
and the blood be absorbed, not nnfrequently the temperature rises after 
the initial shock has passed, and remains up for some days The 
onset of peritonitis is indicated by persistence of the collapse, and 
vomiting or hiccough, whilst the abdominal wall is held rigidly steady, 
and the breathing becomes thoracic, probably some fixed spot of 
maximum tenderness will be noted, especially when the intestine is 
injured, abdominal distension comes on later 

Treatment — The patient having been put to bed, and the initial 
shock combated in the usual way, a most careful examination of the 
patient and his abdomen is instituted Conditions which indicate 
immediate operation are (a) the signs of intraperitoneal haemorrhage, 
(6) bloodstained vomiting, indicating a rupture of the stomach, 
(c) a fixed and rigid abdominal wall coming on quickly after an injury’, 
with severe pain and localized tenderness, suggesting a rupture of the 
intestine, and (i i) the phenomena due to a ruptured bladder Under 
such circumstances no delay is justifiable, and, even if severe shock 
is present, operation should be commenced, unless death is evidently 
imminent A large intravenous injection of hot saline solution or a 
blood transfusion will usually rally the patient sufficiently to warrant 
the surgeon in proceeding 

If however well marked shock is present, with perhaps localized 
pain, but with no absolute evidence of visceral lesions, expectant 
treatment should be adopted The patient is kept warm in bed, 
perhaps a little opium is administered to allay pain and restlessness and 
to check peristalsis, but as little as possible should be given, since 
symptoms are so completely masked thereby If there is any \ omiting, 
rectal alimentation should be employed after the lower bowel has been 
washed out If the manifestations of intraperitoneal haemorrhage 
subsequently make themselves evident, or if at the end of not more than 
twenty four hours the patient is still, more or less, in a condition of 
collapse, and especially if he complains of a fixed tender spot with a 
rigidly contracted abdominal wall over it, or if vomiting or hiccough 
has supervened, then operation can still be undertaken with some 
prospect of success 


Affections of the Umbilicus. 

The various forms of umbilical hernia are described elsewhere 
Inflammation and Ulceration, perhaps running on to eczema, may 
ansc from want of cleanliness after separation of the cord Tetanus 
neonatorum probably ow os its origin to this source, as also the eiy sipelas 
of infants, both of which diseases are exceedingly fatal, the latter being 
often accompanied by sloughing of the neighbouring abdominal 
pamtes The eczematous condition merely requires cleanliness, and 
the application either of an antiseptic dusting powder or of some simple 
ointment. In adults inflammation occasionally results from the 
accumulation of dirt in the umbilical fossa, which maj even at times 
constitute a calculus, giving nse to suppuration and ulceration 
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In hepatic cirrhosis with marked portal obstruction van cose \eins 
occur around the umbilicus constituting the stellate caput medusa*. 

Occasional a Polypoid Excrescence is met with growing from the 
umbilicus and 15 probably dented from the remains of the umbilical 
tesicle On microscopic examination it is found to consist of a 
number of tubular glands held together by connectn e tissue All that 
is needed is to ligature the base and cut it away 

Cancer of the umbilicus maj be pnmar\ occumng either as a 
squamous epithelioma starting in the skin as a result of prolonged 
irritation or as a columnar carcinoma ansing in some fcetal relic 
More frequently it is secondary to some deep abdominal focus such 
as cancer of the stomach ovary or the breast 

Umbilical Fistnhe not unfrequenth occur and may be congenital 
or acquired Three \aneties are described 

(а) A Facal Fistula of congenital origin arises from non-closure of 
the vuello-intestinat duct and opens into the intestine either directly 
or by means of a passage of greater or less length which corresponds 
to Meckel s di\ erticulum and is connected with the lower part of 
the ileum. Sometimes this passage is closed at the intestinal end 
and then only discharges mucus Acquired cases are usually due to 
perforation of the bowel following strangulation of an umbilical hernia 
or to tuberculous peritonitis 

(б) A Congenital Unntm Fisfn/aisdue to non-closure of the urachus 
occasionally merely a sinus persists leading towards the bladder but 
not opening into it It mat be dealt with b\ excision of the mucous 
membrane its destruction by the galvano-cautery or bt freshening 
the edges and subsequent suture 

10 A Biliary Fisliifa sometimes forms at the umbilicus resulting 
from an abscess connected with the gall bladder 


Affections of the Peritoneum. 

Peritonitis arises from many different conditions and presents mam 
diterse manifestations It may be acute or chronic in its course 
localized or diffuse in its distribution and protcctue or rapidly de- 
structue in its results 

etiology — Peritonitis is almost mtanably due to the action of 
micro-organisms and the symptoms largely depend on the toxtmia 
determined thereby The bacteria light up an inflammatory reaction 
characterized b\ effusion of varying type m the mildest forms it is 
usually abundant and localized in the s e yerer types it is generalized 
and in the worst cases death may ensue from toxremia before there 
has been time for the dey elopment of marked anatomical changes 
I Infection may start from any part of the intestinal canal from 
stomach to rectum It may be due to traumatic or pathological 
rupture or perforatum ta tie es3.eos.vw. xicei* to tine 

impaction of foreign bodies or U»e damaging influence of interference 
with the blood-supply as in strangulation volvulus etc. Theyermi 
form appendix is the commonest site of onset of thi> group of c ases 
The Streptococcus pjvgenes andS coh arethe organisms roost frequently 
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present but some of the other inhabitants of the intestine, especially 
those that are anaerobic are occasionally causative On the whole 
the gastric contents are less noxious than those of the intestine, and 
the fluid contents of the small gut are more liable to be diffused, and 
therefore do more harm than the more solid feces in the large 

2 A somewhat similar type of origin causes puerperal peritonitis 
the organisms (usually streptococci, but of any pyogenic form) extend 
ing from the uterus through the lymphatics of the broad ligament, etc , 
to the peritoneum it is therefore possible for the mischief to limit itself 
to the pelvic viscera 

3 Infection may occur from without, as in perforating wounds, 
operations, etc any of the ordinary pyogenic organisms being respon- 
sible but especially the streptococcus The question of infection 
depends largely on whether or not the peritoneum is bruised, rough 
handling and prolonged exposure are only too likely to destroy the 
surface endothelium and dimmish its resisting powers whilst the same 
conditions check the power of absorbing fluids, and hence permit of 
bacterial growth 

4 Peritonitis may be due to the gonococcus, and then has usually 
spread up the I allopian tube, to the pneumococcus , and possibly to the 
organism of acute rheumatism, then, perhaps, starting in the appendix. 

5 The B tuberculosis is responsible for the development of acute 
or chronic tuberculous peritonitis 

6 Simple chronic peritonitis of a protective character arises when 
any irritative lesion of a viscus slowly approaches the peritoneal surface 
Adhesions of various types may result from this reaction, and grave de- 
velopments (obstruction, strangulation, etc ) may follow at a later date 

7 A group of cases occurs in which the cause is mechanical or 
chemical, e g extravasation of bile from a ruptured gall bladder, or the 
irritation produced by torsion of a wandering spleen, or an ovarian 
cjst, or even of the omentum Severe reaction follows such a lesion, 
but it is possible that the focus may be shut off from the general cavity 
by plastic adhesions, and be thereby encapsuled or absorbed, or the 
inflammation may extend to neighbouring coils of intestine, and when 
once these become paralj zed bacterial invasion is almost certain to follow 

Varieties. — i Acute Diffuse Peritonitis results from infection of the 
peritoneal cavity with a large dose of infective material (as bv rupture 
of the stomach or intestine), or by the introduction of a small dose of 
virulent organisms when the resisting powers are low 

Pathological Anatomy. — The peritoneal surface becomes congested 
and a little stickj, and its shiny appearance is lost (as a result of the 
proliferation of the endothelial cells and a commencing cedcma of 
the subscrous connective tissues), this change is most advanced in the 
neighbourhood of the site of infection, but rapidly spreads, and in the 
gravest forms of peritoneal tovemn. where death takes place under 
twentj four hours, there is but little other evidence of the disease 
In tiie great majority of cases, however, effusion occurs, sometimes 
the fibrinous clement is most marked the intestines being matted 
together, and the fibrin thickest along the lines of contact of adjacent 
coils, sometimes there is an abundant serous exudate, but more fre- 
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quently it is sero-pumlent or consists simph of pus xeluch ni3\ gran 
tate to the loins and pels is or travel upwards under the diaphragm 
or be shut up in pockets by the development of adhesions The 
effusion is intensely infective and an} wounds caused during the 
operation or in post mortem examination of such a case are hhel} to 
be followed bj se\ ere cellulitis or e\ en septicamua Gas ma) be 
present resulting either from the laying open of an air-containing 
v iscus or from the presence of a gas producing organism 

The intestinal walk become para!} zed as a direct result of the action 
of to\ms upon the contained nervous plexuses and in consequence the 
contents of the gut stagnate and undergo decomposition The omentum 
becomes congested and infiltrated vath effusion or even pus it may 
occasional!} howeier form a barrier across the abdomen shutting off 
the lower from the upper part limiting the mischief to some particular 
section 

The toxins developed in the exudate are absorbed b> the pen 
toneura and whilst causing a generalized toxemia of xarymg seventv 
the} ma> also determine a well marked subpentoneal edema The 
rapidit} of absorption is very considerable especial!} from the under 
surface of the diaphragm where the lymphatics are practical!} con 
tinuousivith the pent oneal cant} and quick!} cany toxins and bactena 
to the mediastinal glands The upper half of the abdomen is therefore 
a less favourable site for pentomtic trouble than the lower and all 
available means such as position drainage etc. must be emplO}ed to 
limit or pre\ ent the extension of the trouble in this direction 

Symptoms — The onset vanes somewhat with the cause of the 
affection but when due to traumatic infection from without the 
symptom* usually commence with abdominal pain and ngidtty 
followed b} distension together with flatulence and xomiting The 
pain may be localized at first to some particular region or is referred 
to the umbilicus soon howeier it becomes diffuse and is associated 
with exquisite tenderness and great distension In a tvpical advanced 
case the phenomena are very characteristic The patient lies on his 
back with the knees drawn up partly to relax tl e abdominal muscles 
partly to prevent the bedclothes touching the body The abdomen 
is distended hard and extremely tender it i* at first generally tym 
pamtic but later on if effusion should become marked dulness may 
be noted in the flanks altl ougb this is not a common feature The 
pulse is quick hard and w iry in the early stages though later it becomes 
weak rapid and compressible The respirations are quick shallow 
and thoracic in character The temperature perhaps raised at first 
as a result of the causative legion sometimes b«:omes subnormal from 
toxremia before the end is reached \ ormting is usually a prominent 
symptom associated perhaps with hiccough to commence with the 
contents of the stomach alone are expelled but later on they may be 
mixed with Me or with the decomposing contents of the upper coils 
of intestine Though very constant and troublesome it is much less 
distressing than that which arises from intestinal obstruction and 
ow mg to the pain induced by any sudden contraction of the abdominal 
muscles the patient ejects the vomit with but little force Const ipa 
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tion and the absolute arrest of flatus are almost always present m 
peritonitis, owing to the cessation of peristalsis induced by the in- 
flammation, and hence meteonsm is a marked symptom On ausculta- 
tion the peritomtic abdomen is absolutely silent As the case progresses 
the patient's strength rapidly diminishes, his face becomes pinched 
and drawn (facies Htppocrattca), the extremities are cold, the tempera 
ture is usually subnormal, and death results from collapse and toxaemia 

When due to sudden perforation of the bowel, the onset of the 
symptoms is associated with profound shock, and the course is very 
rapid if the opening is large, and the intestinal contents early extrav- 
asated Vomiting, too, is usually more marked than when due to 
other causes If, however, the perforation is small the immediate 
shock is less and the symptoms progress more gradually 

Treatment. — In the early stages if the diagnosis is m doubt, or 
the desirability of operation is in question, the patient is kept quietly 
in bed, and preferably in what is known as Fowler’s position (Tig 697), 
t e with the head and trunk raised from the horizontal plane about 
30° or 40°, so as to determine the flow of fluid exudate down towards 
the pelvis rather than backwards into the kidney pouches, whence it may 
spread up to the dangerous subdiaphragmatic area No food is ad- 
ministered by the. mouth, and no purgative given, the lower bowel 
may be emptied by enema, and subsequently saline injections adminis- 
tered to relieve thirst Morphia and opium are used with the utmost 
caution as long as the diagnosis is uncertain, for fear of masking 
symptoms By determining a cessation of vomiting and a false sense 
of comfort, unjustified hopes may be encouraged and delay in opera- 
tion result , at the same time they may be useful m localizing the trouble 
and allowing adhesions to form Whilst the patient is being prepared 
for operation and the necessary arrangements are being made, a 
moderate dose of morphia may save him much suffering and help to 
conserve his powers 

The actual scope and particular features of the operation vary 
naturally with the many’ causes that may have been operativ e in deter- 
mining the outbreak of the condition, and these will be suitably referred 
to afterwards It is only possible here to deal w ith the general features 
The incision is generally median or paramedian in type, and the lower 
half of the abdomen is opened rather than the upper, unless the latter 
is distinctly indicated The objects of the operation are threefold 
{if To find and deal with the cause of the affection, such as a perforation 
wnicli needs to be closed, or a perforated or gangrenous appendix 
which must be remov ed (2) To cleanse the peritoneum and remove 
the effusion, and for this the majority of surgeons at the present time 
rely on simple mopping up of the exudate and perhaps washing away’ 
escaped ddbns of food, as in a perforated gastric ulcer The surgeon 
must make certain that there is no retained collection of exudate in 
Douglas’s pouch or in the right kidney fossa after a perforated duodenal* 
ulcer, if present, the collection must be carefully mopped away. The 
peritoneum lias a great power not only of absorbing fluid, but also of 
destroying bactena. and hence, if the primary focus of trouble is satis- 
factorily removed or dealt with, may be largely left to defend itself 

7* 
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H) At the same time drainage is necessary in mam cases where a 
collection of fluid has formed in the pelvis, this may be effected by the 
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hours, which in turn is followed by a strip of rubber glove as soon as the 
discharge diminishes sufficiently The abdominal wall is, of course, only 
partially closed after these proceedings Experience however, has 
shown that the peritoneum has considerable antiseptic and defensive 
powers and that where the exudate is merely sero- purulent drainage 
may often be omitted, granted that the case is an early one and that the 
local causative focus is efficiently treated 
When intestinal distension is very great, so that it may be difficult 
to reach the cause of the trouble or to return the extruded viscera, it 
may be advisable to tap a coil of small intestine and empty the contents, 
or to stitch in a rubber tube and allow the bowel subsequently to empty 
itself dealing with the fistula so produced at a later date The reduc 
tion of the distension is an essential element if a successful issue is to 
follow, but undue manipulation must be avoided If the bowel is 
merely tapped and at once closed, it may be advisable to follow the 
plan suggested by McCosh of injecting several ounces of a saturated 
solution of Epsom salts before closing the abdomen With the same 
end in view the hypodermic administration of pituitrin or esenne or 
large abdominal fomentations, may be employed after the operation with 
the idea of stimulating the unstriped muscle fibres of the intestinal wall 
As soon as the patient has recovered from the ancesthetic, he should 
be raised from the recumbent to the sitting posture [rowler’s position), 
with a view to permitting the fluid effusion to gravitate into the pelvis 
Continuous infusion of salt solution into the rectum [proctoclysis) or 
subcutaneous tissues should also be employed m order to dilute the 
toxins and facilitate their elimination Improvement in the condition 
of the patient shows itself almost at once by a fall of temperature 
and of pulse the vomiting ceases or becomes less urgent, pain and 
tenderness decrease, and the patient looks and feels better On the 
second day the bowels are likely to become distended with flatus, and 
it is necessary to obtain relief, this is best effected by a turpentine 
enema in the first place followed by a dose of castor oil or of sulphate 
of soda, or repeated small doses of calomel As soon as the bowels 
have acted well, the urgency of the symptoms diminishes and it is 
probable that the patient will recover 
The American school of surgeons, led by Crile and Oschner, however, 
recommend a quite different method of after treatment, and equally 
good results follow The stomach is washed out before operation 
and nitrous oxide anesthesia, followed by local infiltration analgesia, 
is alone employed Adequate drainage of the peritoneal cavity is 
provided, and the patient put back to bed in Fowler s position Large 
fomentations are placed over the abdomen, reaching well down to the 
sides and continuous ' drip administration per rectum of 5 per cent 
saline with 5 per cent glucose is continued for as long as it can be 
tolerated Large quantities of normal isotonic saline are given hypo 
derrrucaily till the time of danger is passed (2,500 to 3 000 c c per 
diein), and the patient is placed fully under tne influence of morphia 
till tne respiration falls to 10 to 14 per minute, this is maintained until 
the patient is out of danger, but not in streptococcal cases 
2 Acute Localized Peritonitis usually arises m connection with some 
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limited lesion of the aMominal contents which is of such a nature as 
to permit of the general peritoneal cavit} being shut off bj adhesions 
the process being thereby localized It is frequentlj follow ed bj sup- 
puration the abscess being thus mtrapentoneal although not imoh 
ing the general peritoneal cant} The abscesses arising in connection 
with appendicitis or pelvic peritonitis are not uncommonl) of this 
nature The\ may burst through the barrier of adhesions and thus light 
up a diffuse inflammation of the peritoneal sac or the} maj burrow to 
the surface and point ext email} or open into one of the hollow 
viscera 

The Symptoms complained of are deep pain and tenderness more 
or less localized to the affected area together with fever \onuting 
and constipation At first no swelling or tumour is to be made out 
but a feeling of resistance ma} be noticed m the abdominal wall which 
is held tense and rigid as if guarding some focal point of mischief As 
the effusion increases in amount a tumour dull or tympanitic on per 
cussion ma} become evident it is marnl} due to a matting together 
of the intestines and omentum but is often associated with a variable 
amount of effusion if howe\er it is placed deepl} the dulness mav be 
absent owing to the fixation of one or more coils of intestine in front of 
the infl animator} focus. If an abscess forms and travels towards the 
surface the abdominal wall becomes infiltrated red and cedematous 
the component tissues being brawny to the touch and cuttin" like 
bacon Fmall} a fluctuating area presents itself in the midst of this 
indurated mass and the abscess either discharges itself or is opened. 
The pus contained therein is often offensive owing to the presence 
of the B colt Of course this process is attended with considerable 
increase in the pain and constitutional disturbance If the cavit} is 
opened asepticall} and drained it rapidl} contracts and a cure is 
accomplished although mtrapentoneal adhesions maj persist and lead 
to subsequent trouble from bampenng the intestinal movements 
The determination as to the existence or not of suppuration is b} no 
means easy and a blood-count perhaps repeated more than once is 
often of the greatest value 

Treatment. — In these cases resolution can sometimes be obtained 
bj keeping the patient absolute!} quiet and on a low diet with perhaps 
a litUe morphia and b> applying fomentations locall} whilst the lower 
bowel is emptied b} an enema Such a course must how e\ er not be 
persisted in for too long when suppuration is lihel} to ha\ e occurred 
for fear of the inflammation spreading to the general peritoneal cavit} 
or of the abscess bursting into it An early exploratory laparotomj 
is advisable under such circumstances The line of treatment marked 
out for appendicitis is that which should alwaj s be followed 

3 Simple Chrome Peritonitis in itself rarely requires surgical atten 
tion since it is to be looked on rather as a protective than as a destine 
tive process It is characterized b} infiltration and thickening of the 
peritoneum whereb} the intestinal wall is strengthened and bacterial 
invasion hindered. It is localized or diffuse in character and anses 
as the result of some pre-existing inflammation In the more diffuse 
forms the intestines maj behopeles^l} matted together or the omentum 
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rolled up and contracted into a rounded cord like mass lying trans 
versely across the upper part of the abdomen chronic obstruction is 
almost certain to arise sooner or later from this condition 

More frequently it is the consequence of some localized injury or 
inflammation In the former plastic Ijmph is deposited over any 
breach of continuity of the serous membrane and to this the omentum 
or intestine becomes adherent the under surface of a laparotomy 
wound is not unfrequently affected in this way Localized areas of 
inflammation are similarly liable to originate adhesions which are 
thus found m connection with gastric ulcers an inflamed vermiform 
appendix enlarged mesenteric glands or a pyosalpmx Under favour 
ing circumstances many such adhesions are absorbed in the early stages 
but if they persist they are modified by the intestinal movements and 
are likely to become lengthened and rounded thus originating the bands 
and cord like structures so often the causes of acute obstruction The 
omentum is frequently involved in this process and thereby consti 
tutes one of the most important agents for checking the spread of in 
flammatory affections Intestinal adhesions often given rise to no 
symptoms but sometimes they determine attacks of colic and of 
irregular peristalsis and occasionally an adhesion to the abdominal 
wall e g one springing from the stomach causes a constant localized 
pain which justifies exploration 

4 Tuberculous Peritonitis — This disease is almost limited to young 
people and is usually secondary to some other focus of tuberculosis 
eg in the intestine mesenteric glands Fallopian tube testis etc 
It is sometimes limited m its development to a portion of the peritoneal 
cavity especially when originating from the pelvis or vermiform 
appendix but is more frequently diffuse 

Several different types occur which may be associated with or follow 
one another (1) In the ascitic variety the peritoneum becomes thick 
and hyperajrmc and is studded over with tubercles some of them small 
grey and translucent others larger and undergoing caseation The 
effusion is generally abundant and consists of straw coloured or 
opalescent serum perhaps blood stained in the more active cases 
Flakes of fibrin may be found covering the membrane here and there 
but there is no extensive matting of the intestines Occasionally the 
effusion becomes encysted giving rise to localized fluid swellings shut in 
between the coils of intestine (2) In the fibrous variety the intes 
tines are matted together by extensive adhesions and between them 
foci of tubercle are found The mesentery may become infiltrated 
and shrink fixing the intestines back en bloc to the posterior abdominal 
wall The omentum is often invaded and contracts upwards to form 
a sausage-like tumour lying transversely above the umbilicus There 
is but little effusion and that is usually encapsuled It is obvious that 
such a condition is very likely to lead to obstructive phenomena due to 
kinking of the intestine (3) The suppurative variety is characterized 
by the presence of tuberculous foci of some size between the coils of 
intestine caseation and suppuration follow and the abscesses are likely 
either to open into the intestine possibly into two coils causing 
thereby a fistulous communication { fistula bimucosa) or perhaps to travel 
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limited lesion of the abdominal contents which is of such a nature as 
to permit of the general peritoneal cavity being shut off by adhesions 
the process being thereby localized. It is frequently followed tn sup- 
p matron the ab=cecs being thus intiapentoneal, although not m\ol\ - 
mg the general peritoneal ca\ ity The abscesses arising in connection 
with appendicitis or pelvic peritonitis are not uncommonly of this 
nature Thev may burst through the barrier of adhesions and thu> light 
up a diffuse inflammation of the peritoneal sac, or they may burrow to 
the surface and point externally, or open into one of the hollow 
viscera 

The Symptoms complained of are deep pain and tenderness more 
or less localized to the affected area together with fever, vomiting 
and constipation At first no swelling or tumour is to be made out 
but a feeling of resistance may be noticed in the abdominal wall which 
is held tense and rigid as if guarding some focal point of mischief As 
the effusion increases in amount, a tumour, dull or tympanitic on per 
cussion mat become evident , it is mainly due to a matting together 
of the intestines and omentum but often associated with a variable 
amount of effusion , if howev er it is placed deeply , the d illness ma\ be 
absent owing to the fixation of one or more coils of intestine in front of 
the inflammatory focus If an abscess forms and travels towards the 
surface the abdominal wall becomes infiltrated red and cedematous 
the component ttsrues being brawny to the touch and cnttirg like 
bacon Finally , a fluctuating area presents itself in the midst of this 
indurated mass and the abscess either discharges itself or is opened 
The pus contained therein is often offensive owing to the presence 
of the B colt Of course this process is attended with considerable 
increase in the pain and constitutional disturbance If the cavitv is 
opened aseptically and drained it rapidlv contracts and a cure is 
accomplished although intiapentoneal adhesions rnav persist and lead 
to subsequent trouble from hampering the intestinal movements 
The determination as to the existence or not of suppuration is by no 
means easy and a blood-count, perhaps repeated more than once, is 
often of the greatest value 

Treatment — In these case, resolution can sometimes be obtained 
by keeping the patient absolutelv quiet and on a low diet, with perhaps 
a little morphia and by applying fomentations locally whilst the lower 
bowel is emptied by an enema. Such a course most, however, not be 
persisted in for too long when suppuration is likely to hav e occurred 
for fear of the inflammation spreading to the general peritoneal cavity , 
or of the abscess bursting into it An early exploratory laparotomy 
is advisable nnder such circumstances The line of treatment marked 
out for appendicitis is that which should always be followed. 

3 Simple Chrome Peritonitis in itself rarely requires •uirgical atten 
tion since it is to be looked on rather as a protective than as a destrue 
tiie process It is characterized by rnfiJtration and thickening of the 
peritoneum wherehv the intestinal wall is strengthened and bacterial 
invasion hindered It is localized or diffuse m character and arises 
as the result of some pre-existing inflammation In the more diffuse 
forms the intestines may be hopelesJv matted together or the omentum 
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rolled up and contracted into a rounded cord like mass, lying trans- 
versely across the upper part of the abdomen, chronic obstruction is 
almost certam to arise sooner or later from this condition 
More frequently it is the consequence of some localized injury or 
inflammation In the former plastic lymph is deposited over any 
breach of continuity of the serous membrane, and to this the omentum 
or intestine becomes adherent, the under surface of a laparotomy 
wound is not unfrequently affected in this way Localized areas of 
inflammation are similarly liable to originate adhesions, which are 
thus found in connection with gastric ulcers, an inflamed vermiform 
appendix, enlarged mesentenc glands, or a pyosalpmx. Under favour 
ing circumstances many such adhesions are absorbed m the early stages 
but if they persist, they are modified by the intestinal movements and 
are likely to become lengthened and rounded, thus originating the bands 
and cord like structures so often the causes of acute obstruction The 
omentum is frequently involved in this process and thereby consti 
tutes one of the most important agents for checking the spread of in 
flammatory affections Intestinal adhesions often given rise to no 
symptoms, but sometimes they determine attacks of colic and of 
irregular peristalsis, and occasionally an adhesion to the abdominal 
wall, e g one springing from the stomach, causes a constant localized 
pain which justifies exploration 

4 Tuberculous Peritonitis — This disease is almost limited to young 
people, and is usually secondary to some other focus of tuberculosis, 
eg in the intestine, mesenteric glands Fallopian tube, testis, etc 
It is sometimes limited in its de\ elopment to a portion of the peritoneal 
cavity, especially when originating from the pelvis or vermiform 
appendix, but is more frequently diffuse 

Several different types occur, which may be associated with or follow 
one another (l) In the ascitic variety the peritoneum becomes thick 
and hypenemic, and is studded over with tubercles, some of them small, 
grey and translucent, others larger and undergoing caseation The 
effusion is generally abundant, and consists of straw coloured or 
opalescent serum, perhaps blood stained in the more active cases 
I lakes of fibrin may be found covering the membrane here and there, 
but there is no extensive matting of the intestines Occasionally the 
effusion becomes encysted, giving rise to localized fluid swellings shutm 
between the coils of intestine (2) In the fibrous variety the intes 
tines arc matted together by ext ensue adhesions, and between them 
too. at tubercle arc found The mesentery may become infiltrated 
and shrink, fixing the intestines back en bloc to the posterior abdominal 
wall The omentum is often invaded, and contracts upwards to form 
a sausage-hke tumour 1> mg transversely above the umbilicus There 
is but little effusion, and that is usually encapsuled It is obvious that 
such a condition is very likely to lead to obstructive phenomena, due to 
kinking of the intestine (3) The suppuraltie variety is characterized 
by the presence of tuberculous foci of some size betw ecn the colls of 
intestine, caseation and suppuration follow , and the abscesses are likely 
either to ojwi into the intestine, possibly into two coils, causing 
therebj a fistulous communication ( fistula btmucosa), or perhaps to trav el 
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to the surface and open externally and then most frequently at the 
umbilicus possibly giving rise to a fecal fistula 

In each of these varieties acute manifestations ma\ de\elop at any 
tune as a result of infection from the bowel with the B coh and then 
the symptoms of acute diffuse peritonitis may supervene 
The Symptoms are extreme!} variable and the earl} stages of the 
disease are sometimes not easy to recognize 

A few cases have an acute onset with abdominal para and distension 
and continued pyrexia of a mild tvpe The abdominal wall however 
is rigid and there is well marked tenderness free fluid is present 
and though vomiting and constipation exist the} are not marked 
features The patient does not look so ill as the local symptoms would 
suggest but naturallj goes down hill and wastes quicklv A careful 
examination of the pelvic viscera should alwaj s be made in girls and 
}oung women as this condition is not an uncommon complication of 
genital tuberculosis 

In the more cl romc forms the earliest symptoms are weakness with 
some slight abdominal discomfort ard not uncommonl} diarrhoea 
alternating perhaps with constipation The temperature becomes 
of a hectic type and periods of improvement mav alternate with 
attacks of mcreasirg para and weakness On the w hole the patient 
gradual!} gets worse lus wasted frame comparing marked!} with the 
protuberant and enlarged bell} The phenomena discoverable on ab- 
dominal palpation v ar} corsiderabl} with the conditions present within 
Treatment in the earl} stages and especiallv in the acute variety 
is often successful!} undertaken b} the phvsiaan Hygienic measures 
of the sanatorium type are adopted the patient living in the fresh air 
and of course being alwa}s in the recumbent position Plentv of 
good digestible food is given as also cod liver oil and perhaps intestinal 
antiseptics such as salol creasote etc The external application to 
the abdomen of iodine either as a paint or an ointment is much com 
mended b} some ph\ sicians whilst Scott s dressing is relied on bv others 
Should the condition undergo no improvement it ma} be justifi 
able to operate espeaally when chronic ascitic accumulation is present 
All that is needed is to remove the fluid b} tapping or laparotomv 
in the latter case irrigation is not required and the wound should be 
dosed completel} in nearl} per cent of such cases a cure mav be 
anticipated. In the acute forms operation is undesirable and but 
little good results moreover tuberculous infection of the wound often 
follows the escape of the highly infective fluid from the peritonea! 
cavit} and healing ma} be thereb} dda} ed Where diffuse or localized 
suppuration is present adhesiors which can be reached ma} be gently 
broLen down and exit given to the pus but no prolonged search after 
suppurating foci should be made or the intestine mav be torn TTie 
results of treatment in this vanetv are not nearh as satisfactory as 
YTi \V«. tarzNw 

Pneumococcal Peritonitis ma} arise as a primary manifestation or 
may be secondary to lesions such as pneumonia empyema or throat 
and ear trouble caused by pneumococa Thepnmarv variety is usually 
thoughnot entirely «eeniny ounggirh of bet ween four and fourteen years 
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of age, and the infection usually spreads from the vagina by way of the 
genital passages, it is more common amongst children who are not 
kept clean and is more often seen in the summer months when the 
children are more likely to sit about in but little underclothing In 
many cases virulent pneumococci are to be isolated from the vaginal 
secretion of these children The outbreak is sometimes preceded by 
slight diarrhoea but the onset is usually sudden and definite in the 
shape of abdominal pain This is accompanied by shock, fever, and 
toxic manifestations often taking the form of drowsiness and confusion, 
or sometimes of delirium, vomiting is present, and the pulse rapid The 
most characteristic feature is that abdominal rigidity is generally 
slight After a few days during which the temperature remains steadily 
high there is a considerable effusion of pus into the peritoneal cavity, 
accompanied by intermittent abdominal pain, whilst the swelling m 
creases, but the abdomen is still on the soft tumid side Leucocytosis 
now becomes more marked In the third stage the effusion is likely 
to localize itself to some part of the abdomen — either as a subdia 
phragmatic abscess, or one rising up in a dome-hhe fashion from the 
pelvis, even encroaching gradually upon the whole cavity, typical 
dulness may be noted, and the patient wastes rapidly The abscess 
sometimes evacuates itself either into one of the viscera or externally, 
e g through the umbilicus and a spontaneous cure may follow In the 
more acute cases the course is very similar to the diffuse pyococcal 
type described above prostration is generally rapid, and death early, 
the chief distinguishing features are the presence of looseness of the 
bowels or even of diarrhoea in some cases, a high leucocyte count, 
and a less rigid abdomen The pus is usually like that in a pneumo 
coccal empyema. being greenish yellow in colour and with a faintly 
sweet smell containing an abundance of false membrane Treat 
merit in the early stages is expectant, consisting in rest in the Fowler 
position, the administration of opium, and ice to the abdomen Anti- 
pneumococcic scrum should be used, and whole blood transfusion 
mav be helpful Most surgeons consider that early operative treatment 
is of little avail, but when the pus is localizing itself it should always 
be evacuated and drainage established 

Gonorrhceal Peritonitis almost always occurs in women as a direct 
extension of a gonococcal inflammation upwards from the uterus, being 
preceded or accompanied by the phenomena of salpingitis or ovaritis, 
it has, however, been known to develop in men There is usually a 
definite history of gonorchcca with a more or less abundant discharge* 
but the attack generally follows a menstrual period or the manipula- 
tion of the tubes and ovaries The onset is sudden and acute the 
patient complaining of severe pelvic pain, which is accompanied by 
vomiting, abdominal distension, and fever A swelling may be felt 
above the brim of the pelvis Under suitable treatment the trouble 
often abates rapidly , and the patient recovers, but adhesions are likely 
to be left, determining sterility, or the tubes may remain full of pus 
(pyosalpinx) In other cases exudation is abundant, though there is 
a tendency to limitation of the trouble, and the prognosis is generally 
favourable Treatment consists in absolute rest, fomentations to the 
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abdomen hot vaginal douches and suitable limitation of diet If rapid 
improvement does not follow a median laparotomy should be under 
taken in order to let out the pus and permit of suitable drainage The 
tubes and ovaries should always be explored in such cases and may 
perhaps need to be removed 

Subphiemc Abscess is the term applied to a suppurating focus which 
is in more or less intimate relation w ith the under surface of the dia 
phragm Two main varieties are described uz the intrapentoneal 
which is much the more common and the retro- or extra peritoneal 
The former are not unfrequentlj subhepatic as well as subphrtnte 
The causes are very diverse and the manifestations varj somewhat 
with the causative lesion (i) The stomach is the most frequent source 
of the trouble the infection being due to the extension of a chronic 
ulcer If the att'erior tea// is in 
volved the pus will be limited b) 
the lesser omentum and stomach 
behind by the diaphragm and left 
lobe of the liver abov e by the falci 
form ligament on the right and by 
adhesions between the stomach or 
omentum and anterior abdomtnal 
wall below {Fig 698) This type 
of abscess usually points to the left 
of the ensiforra cartilage Should 
the ulcer be situated on the anterior 
wall near to the fundus the abscess 
may get into close relationship 
with the spleen and point beneath 
the left costal margin When the 
abscess arises in relation with the 
posterior wall the lesser sac of the 
peritoneum may be filled with pus 
which is prevented from escaping 
from the foramen of Winslow bv 
adhesions vs hilst the stomach itself 
is pushed forwards and the pus 
travels up and presents above it to 
the left of the mtddle line (Fig 699) 
More often the lesser sac has been 
previously obliterated and the 
abscess develops in the retroperito- 
neal tissues {2) Ulcer of the duodenum may giv e rise to very similar 
conditions If the ulcer is in the first or second part an intrapentoneal 
abscess is likely to form bounded by the liver colon omentum and 
anterior ^abdominal wall occasionally the pus also tracks up behind the 
Yrver 'When re'rropentonea'i suppuration occurs m connection with 
the duodenum the pus travels up between the liver and diaphragm 
or downwards towards the tom (3) The appendix lermiformis is also 
a cause of subphremc abscess the pus burrowing behind the peritoneum 
or finding its waj along the inner or outer w alls of the ascending colon 
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(4) It may be caused by extension of suppuration from the liver, colon, 
intestine, or from retroperitoneal structures, such as the kidney, ribs 
or vertebrae According to Fenwick, however, 80 per cent of all 
cases of subphrenic abscess are due to ulceration of the stomach or 
duodenum 

The abscess may contain pus alone, or, in addition, gas, which is 
derived either from a direct communication with the bowel, or from 
the activity of the B colt The presence of the abscess often leads to 
an upward displacement of the diaphragm, and to a secondary infection 
of the pleura, either by lymphatic absorption and extension, or by an 
actual solution of continuity, thereby determining a basal empyema 

The Symptoms vary considerably They may be preceded by those 
referable to the causative lesion, or their onset may be sudden 
Ordinary febrile phenomena, and 
perhaps one or more rigors, may 
occur, whilst the patient complains 
of pain in the upper part of the ab- 
domen, together with vomiting and 
constipation The pain is often in- 
creased on respiratory movements, 
and may extend upwards to the 
shoulder On palpation, the abdom- 
inal muscles on one or other side are 
held rigidly contracted, but possibly 
a swelling, either dull or tympanic 
according to its contents, may be 
noted, and there may be some bulg- 
ing of th e 1 nt ercostal spaces On the 
right side the diaphragm may be 
pushed up and the liver downwards, 
and if the abscess contains gas, an 
area of tympanitic resonance may be 
noted between the dulness of the 
liver and the resonance of the lung 
On the left side the heart may be 
pushed upwards together with the 
diaphragm and the absence of lateral 
displacement of the heart is an im- 
portant diagnostic feature from a 
pure empyema or pneumothorax 
Radiography will generally demon 
strate upward displacement and immobility of the affected half of the 
diaphragm A blood count shows a well marked leucocytosis 
The Treatment consists in opening and draining the abscess wherever 
it is most accessible In many cases this can be effected through the 
anterior abdominal wall along the lower margin of the nbs, but even 
then a counter opening may be needed When the abscess does not 
proj ect anteriorly, the best situation for an opening is through the pleural 
cavity, as for some abscesses of the liver The incision lies behind the 
mid axillary line, a portion of the eighth or ninth nb being excised 
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If as often happens there is also an empyema this is drained and 
then an additional opening can be made through the diaphragm if one 
does not already exist )f however the pleural cavity is not affected 
the serous membrane co\ enng the upper surface of the diaphragm must 
be stitched to the panetal pleura before the diaphragm is incised 
Ascites —By this teim is meant an accumulation of fluid and that 
usual!} of a serous type within the peritoneal cant} It results 
chiefly from cirrhosis of the In er chronic Bright s disease and various 
cardiac affections but is al»o a consequence of anv obstructn e pressure 
on the portal \em as by malignant glands in the portal fissure secondary 
to carcinoma of the stomach or of the intestine or bi fibrous adhesions 
the consequence of duodenal ulceration or stones m the gall bladder 
Fluid also collects in the abdomen as the result of diffuse malignant 
deposits scattered 01 er the peritoneum or from the presence of mildli 
irritative foci such as hj datid cysts etc Chy /onsasatesis a condition 
in which the fluid is milky from an admixture of ch} le and usuallv 
results Irom rupture of the receptaculura divli in consequence of the 
pressure on the thoracic duct of malignant glands sccondarv to cancer 
of the stomach Ena sted ascites results from the distension of a portion 
of the cavity which has been shut off by adhesions 

The Signs of ascites are easy of recognition The abdomen isdist ended 
like a barrel but with bulging flanks Dolness is present in the loins 
when the patient is recumbent and extends forwards to about the same 
level all round the only resonant area being about the umbilicus this 
is due to the floating forward of the intestines On Tolling the patient 
over to one side the dull and resonant areas shift the part that is highest 
becoming resonant This sign is occasionally absent i( the mesenter} 
is hort or if the intestines are tied down posteriori} On flicking the 
abdomen a well marked thnll is usuall} transmitted from one side to 
the other Isecessardy the fluid also finds its wav into an} diverticula 
of the peritoneum such as an unclosed funicular process or a hernial sac 
The diagnosis of ascites is not difficult but the recognition of its cause 
may not be eas} until the fluid has been remov ed so that the abdominal 
viscera become palpable Light maj also be thrown on an obscure 
case by a cytological examination of the fluid in malignant disease 
cancer cells and blood ma} often be found 

Treatment necessanl} vanes with the cause of the accumulation 
Should it persist and the patients breathing be hampered b} the 
abdominal distension removal b\ paracenltsts is essential The usual 
plan is to seat the patient on a chair and to encircle the abdomen with 
a flannel binder the ends of which are split to within 6 inches of the 
middle line The unslit portion is placed over the abdominal wall 
in front and the divided portions cross behind and are held by assist 
ants so as to maintain continuous pressure The bladder is emptied 
and then the abdomen is percussed and a spot of absolute dulness 
selected here a small inasion is made after purification of the skin 
and a suitable trocar and cannula inserted. The median lme below the 
umbilicus is the place usually chosen for the puncture but there is no 
objection to inserting the trocar through the flanks If it i> desirable 
to withdraw the fluid more slowly so as to prevent the shock often 
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experienced from its rapid removal, two or three small sized trocars 
and cannula: may be inserted 

In cases due to hepatic cirrhosis, Epiplopexy (the Talma-Morison 
operation) may possibly be of some use The object is to relieve the 
obstruction to the portal sy stem by opening up fresh communications 
between it and the systemic veins The method consists in fixing the 
great omentum to the abdominal wall and determining the formation 
of adhesions necessarily the peritoneum has to be drained and kept 
dry during this procedure, and the question arises as to whether this 
drainage is not the cause of the improvement The mortality is not 
inconsiderable especially when the liver is small the best results have 
been gained w ith hypertrophic cirrhosis 


Affections of the Great Omentum. 

The omentum is of great surgical importance in the abdomen, m 
that it covers in and protects the viscera and by its mobility is able 
to apply itself to many a weak spot where perforation or infection 
might occur, and thereby guard the patient from serious inflammatory 
mischief The result of this process is, however, the formation of ad- 
hesions which by the irritation of constant movement may stretch 
and become rounded and cord like and various forms of intestinal 
obstruction (by strangulation, kinking, etc) may result therefrom 
The value of this protective power of the omentum is recognized by 
surgeons in the employment of omental grafts to add security to a line 
of junction in the intestinal wall with which they are not quite satisfied 
The best method to adopt is to detach the graft entirely from its former 
connections, wrap it round the gut and stitch it in place 
The omentum may be torn and holes may be formed in it as a 
result of injury The immediate symptoms are pain, shock and the 
phenomena of intraperitoneal haemorrhage, but it is likely that other 
injuries co exist At a later date the hole might be the site of internal 
strangulation 

Acute Inflammation (epiploitis) has been lighted up as a result of 
the application of a septic ligature to the omentum in a hernia opera- 
tion The phenomena vary with the virulence of the organisms an 
acute diffuse peritonitis perhaps resulting In the milder forms 
localized inflammatory disturbance follows, with all the phenome 3 
of a limited peritonitis, suppuration may ensue and a large infra 3 
peritoneal collection of pus may develop 6 ra ‘ 

Torsion of the omentum is an occasional complication of an imvh. m 
hemia, and that usually on the right side The lesion generalli f if e 
some heavy strain, and results in venous stasis effusion of a blood it° I0W ? 
fluid, the formation of extensive adhesions and possibh sta,necI 
general peritonitis if left long enough The symptom! n ? ene and 
abruptly with colicky pain in the right iliac fossa and L ° Start 
together with constipation and sickness, the hernial snril ? Totum 
enlarged, and extending upwards from the iliac region a IUn ® Hornes 
may be detected on palpation, which is dull on nemr« Sens,tlve mass 
hmoc TMi-hm to the mirastnimi Tin* ti»mTY«__.. “ssion, and some- 


times reaches to the epigastrium The temperature is 


normal, though 
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the pulse-rate is accelerated Treatment is obviously operative and 
consists ui removal of the omentum 

Chrome peritonitis whether simple or tuberculous may cause the 
omentum to be rolled up into a more or less solid mass which lies trans 
versely across the abdomen a little abo\e the umbilicus There is 
usually a band of clear resonance between it and the hepatic dulness 
which is of great diagnostic importance 

The omentum also becomes infiltrated with secondarv cancerous 
nodules which can sometimes be palpated and their presence is always 
an important indication as to the undesirability of opera ti\ e treatment 
Colloid degeneration is not uncommon in omental cancers and huge 
masses of this growth ha\e been sometimes discovered m the dead 
house Omental carcinoma usually lead;, to a considerable effusion of 
fluid into the peritoneal sac 

Affections of the Mesentery 

Wounds mav be caused by penetrating or non penetrating injuries. 
They are usually associated with laceration of the intestine and the re- 
sulting phenomena will be those of haemorrhage followed by general 
pentomtis from the intestinal lesion Simple me«entcnc wounds not 
involving the bow el are generally due to penetrating or gunshot injuries 
Hemorrhage to a \aiying degree may follow and if the patient lues 
the nutrition of the intestine may be serious]} endangered If such a 
lesion is found on exploration bleeding points must be secured and the 
opening in the mesentery closed but before this is undertaken careful 
consideration must he given to the vascular suppl> of the intestine 
as the ligature of a main branch of a mesenteric artery maj determine 
gangrene and necessitate rejection of a portion of the bowel 

Thrombosis of the Mesenteric Vessels, apart from strangulation or 
v olvulus is usuall} the result of embolic obstruction of the artery but 
roa} sometimes commence in the veins spreading down from the 
lu er or originating in some intestinal ulcer The process is associated 
with acute pain and is followed by the symptoms of acute obstruction 
The bowel becomes engorged with venous blood and dies its lumen 
is often occupied b} a blood stained effusion and the passage of dark 
tarry stools may be noted The peritoneal cavity contains a quantity 
of blood stained serum which after a time becomes offensive. A 
diagnosis is rarel} readied apart from operation for the obstructive 
phenomena and the only hope for the patient is removal of the gan 
grenous bowel (if that be possible) and a temporary enterostomy 
Should the patient live (a very doubtful contingency ) the continuity 
of the gut may be subsequently restored 
The Mesenteric Glands are frequenth inflamed in consequence of 
intestinal lesions eg typhoid ulceration or chrome appendicitis 
ho special notice is taken of this occurrence unless suppuration ensues, 
when the abscess must be opened In less severe cases however it i> 
often associated with a patch of localized peritonitis resulting m the 
deposit of plastic lymph to this some other \ iscus e g the free end 
of the omentum the nmbnated extremity of the Fallopian tube the 
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vermiform appendix, one of the appendices epiploicae, etc , may 
become adherent and an adhesion may develop which subsequently 
leads to intestinal obstruction As a matter of fact, the great majority 
of intra abdominal bands are connected at one end with the mesentery 

Tuberculous Disease of the mesenteric glands is a common affection 
in children, constituting a condition known as tabes mesentenca It 
is probably secondary to intestinal lesions and when widely diffused 
through the mesentery is, of course, to be dealt with only by hygienic 
and medical measures The results of such treatment are frequently 
very satisfactory, but tuberculous peritonitis may follow Sometimes 
the glands undergo calcification, and these may lead to a mistaken 
diagnosis if a patient is examined radiographically for supposed ureteral 
calculus At other times the caseated glands may liquefy and give 
rise to an inflammatory attack that may be mistaken for appendicitis 
if the mesentery of the lower end of the ileum is involved Limited 
masses in the iliac fossa may sometimes be amenable to surgical 
measures, and are remo\ed, and occasionally the surgeon has to deal 
with a gland which has suppurated and requires to be opened 
Adhesions also form between the glands and surrounding parts, and 
intestinal obstruction may result 

Cysts of the mesentery are not common and are usually of lymphatic 
origin , they may be single, containing either lymph or chy Ie, or multiple, 
then constituting a cavernous lymphangioma Blood cysts have teen 
known, and also dermoids, which are usually located in the mesentery 
of the ileum A rounded tense intra abdominal swelling gradually 
dc\ elops behind or below the umbilicus, it is freely movable from side 
to side, and is usually accompanied by some derangement of intestinal 
function When of large size, the swelling is dull, but is often crossed 
by the affected loop of bowel, it may possibly be mistaken either for an 
manan or a pancreatic cyst The diagnosis is usually made on the 
operating table, and the treatment consists in enucleation or drainage, 
with or without remoi al of the affected coil of intestine 

Tumours form occasionally in the root of the mesentery and behind 
it, constituting the retroperitoneal lipoma or sarcoma The former 
may grow to a large size, and destroy life by its pressure phenomena, 
the latter, though sometimes resembling the former in structure, 
invades surrounding tissues earlier The diagnosis is uncertain until 
the abdomen is opened, and the question of removal is dependent 
on the relation of the growth to the mesenteric \esscls, which must 
not be injured It is seldom that a retroperitoneal sarcoma can be 
enucleated, and treatment 6y irradiation must 6c empfoyetf 


Affections o! the Stomach. 

The cardiac orifice lies about 4 inches behind the junction of the 
seienth costal cartilage with the sternum, the highest part of the 
fundus reaches the fifth left nbin the mammary line, the pylorus when 
the stomach is empty is in the middle line midway between the supra- 
sternal notch ami the sy mphysis pubis (Addison's transpy lone plane). 
When the stomach is full, the pylorus passes more or le<s to the right 
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of the middle line ard descends slight!} The low er border can usual!} 
be defired with tolerable accuracy b> auscultatory percussion this 
is performed bj applying a stethoscope o\er the centre of the stomach 
area and percussing outwards or er the margin a charge in note is 
readih recognized on reaching the border of the stomach 
When the stomach >s pathologicallj dilated the p} lorus and lesser 
cunature are retained more or less in position b) the ga«tro- hepatic 
omentum so that the organ pouches down towards the pelvis and 
becomes an elongated sac in which fluids accumulate and decompose 
and gas collects Peristaltic waves can often be <een crossing the 
vrscus and on succussion or tapping the organ with the finger tips 
gurgling and splashing sounds are heard 

Radiography has also proved of service in demonstrating the activity 
and shape of the stomach after the administration of a barium meal 
which consists of a mixture of 2 or 3 ounces of banum sulpliate in 
gruel or bread and milk X ra\ photographs or screen examinations 
are then made at intervals so that the changes m shape of the stomach 
as indicated b} the shadow cast bv the barium can be ascertained 
The greater curvature of 
the stomach should reach 
to a little below tlie level 
of the umbilicus {this owing 
to the weight of the banum 
meal) and the nscus should 
emptv itself in about four 
hours The shape of the 


results however occur ac 
cording to the position of 
the patient dunng the examination eg whether erect or recumbent 
the latter possiblj giv es more accurate information 

Gastroscopy has of late become a useful adjunct to the surgeon 
suice the introduction of the flexible gastroscope The contra indica 
tions are the same as for the introduction of anj tube into the stomach 
namely aneurysm carcinoma of the cardia and oesophageal varices 
The modem flexible gastroscope (Fig /0 o) has three mam advantages 
(1) safetj { ) visualization of the greater pan of the stomach {3) mini 
mum of discomfort 

The movements of the stomach can also be observed L leers on 
the lesser curvature and eariv carcinomas can now be definite!} 
diagnosed with this instrument Duodenal ulcer and the juxta p\ lone 
ulcer however remain invisible and must be diagnosed b\ means of 
radiograph} 

Much ma} be learnt of the functions of the stomach b} a careful 
examination of its contents ard secretions. It is a simple and often 
vrn valuable procedure to remove the gastric residuum bv means 
of a Keyfuss tube and a-’oee syringe The patient is allowed no 
food or drink overnight » e for twelve hours or more and the 


pv lone end is also a matter 
of great significance Con 
siderable vanations in the 




ABDOMINAL SURGERY 


H51 


contents of the fasting stomach are then withdrawn and examined 
as follows 

(a) Chemically — The normal volume of the gastric residuum varies 
from 20 to 50 c c a quantity greatly in excess of this suggests dilatation 
of the stomach The average normal total acidity is about oil grm 
per cent calculated as hydrochloric acid the average normal content 
of free hydrochloric acid is about o 07 grm per cent About 10 per 
cent of healthy individuals, however, exhibit hyperchlorhydria, and 
about 4 per cent achlorhydria The presence of organic acids eg 
lactic acid is pathological indicating the existence of fermentation 
which can only occur in the more or less complete absence of free HC1 
because the organisms responsible for this change cannot thrive in 
an acid medium The finding of blood may be significant, if one can 
exclude its origin from the gums or mouth, or from injury by the tube 
The presence of bile denotes regurgitation from the duodenum but this 
is really of little significance, as it has been demonstrated m a certain 
proportion of healthy individuals There should not be more than a 
trace of mucus and no starch should be present 

(b) Microscopically — There should not be any cells food residue, or 
organisms other than those derived from the mouth by swallowing the 
saliva In pathological conditions pus cells may be found, as also 
red blood corpuscles, endothelial (wandering) cells with phagocyted 
blood pigment or rarely tumour cells Squamous epithelial cells are 
of no significance, being frequently detached from the mouth pharynx, 
or oesophagus Starch granules, cellulose remains, or undigested 
muscle fibres indicate great delay in digestion 

(c) Bacteriological examination is generally regarded as of little value 
Boas Oppler bacilli are fairly common whenever lactic acid fermenta 
tion occurs, and are accordingly not unusual in gastric carcinoma 

The chief value of examining the gastric residuum is that the micro- 
scopical picture is not lost in a host of starch granules and yeast cells 
as m the Ewald test meal The disadvantage is that it is not an 
investigation of the response to a stimulus 

In the original Ewald test meal toast without butter and tea without 
milk were administered on a fasting stomach At the end of one hour 
the gastric contents were withdrawn and examined as outlined above 
Under these conditions the average normal total acidity is o 15 to 
0 26 grm per cent , estimated as HC1, and the free HC1 0 07 to o 15 
grm per cent This test is improved by a preliminary withdrawal of 
the gastric residuum, which in particular cases maj amount to several 
hundred c c of fluid, and so materially affect the results 

The Ewald test meal has been largely replaced by fractional methods 
of gastnc analysis, because it has been shown that the acidity \alues 
vary considerably at different mtcnals after the meal In the frac* 
tional test meal a Key fuss or other tube is passed after a night's fast, 
and the gastnc residuum removed and examined With the tube 
in situ a meal of oatmeal gruel previously strained through muslin is 
given, and at intervals of fifteen or twenty minutes a small sample 
(5 to 10 c c ) of the gastric contents is remov ed until the stomach 1$ 
empty The acidity results are plotted and the form of the curve 
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The diagnosis and treatment rest rather with the ph\ sician than 
with the surgeon, but hts assistance is always required in cases of 
perforation and sometimes lie is consulted concerning hemorrhage 
The symptom* and treatment of Perforation are s en similar to those 
for the chronic variety, and need not be discussed separately As 
regard* the treatment of Hamorrlage, the surgeon must never be 
tempted lightly to undertake operative measures in the hope of finding 
and dealing with the bleeding point The condition is rarelv fatal, 
and reliance must be placed on the usual medical mca-ures it; complete 
rest to the organ both phy-ical and physiological, the administration 
of morphia, possibly the application of an ice compress to the abdomen, 
the hypodermic injection of blood-scrum, as a haemostatic or a wliole- 
blood transfusion, and the rectal infusion of an abundance of salt and 



Fig 01 — Acute Llcers op 
Stomach (Kings College 
Hospital Museum ) 


-ig ,o — Chronic Llceh op 
Stomach (King s College Hos- 
pital Muselm ) 


water with glucose ■Ml sources of infection in the mouth nose or 
pharvnx should be dealt with and if the bleeding recurs senouslv . it 
mav be desirable to explore the abdomen for other source* of trouble. 
eg the appendix or biliary tracts but not until the bleeding has 
ceased and the patient s condition justifies it Of course, other cau-es 
of gastric hemorrhage connected with the liver, spleen or heart must 
be remembered and taken into consideration 

(fc) The Chrome Ulcer of the Stomach (Fig 702) i 3 a much more 
senws ravditvcsi and has a definite mortality It occurs, in men 
twice as often as in women and usually appears between the a^e* of 
thirty and fifty years The origin of this condition is not very 'clear, 
but it is supposed with no great evidence, to supervene on the 
acute ulcer It may attain considerable dimension*, perhap* many 
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square inches of surface being involved It is usually single, and 
situated near the pyloric end or on the lesser curvature Its shape is 
very variable though m the early stages it is rounded , one important 
t>pe is the horseshoe ulcer, which spreads down, along both surfaces 
from the lesser curvature, and may subsequently cause an hour glass 
contraction of the organ The edges are often raised hard, and 
infiltrated whilst the gastric wall is generally thick and sclerosed 
In old standing cases there may be considerable destruction of tissue 
surrounding viscera, such as the pancreas being sometimes exposed 
thereby Various complications will be alluded to later, viz hemor- 
rhage perforation, perigastric inflammation, and stenosis 
It is impossible to discuss the Symptoms in extenso, medical works 
must be consulted for a full con 
sideration of that subject It 
must suffice here to indicate the 
more important points The 
patient is generally brought 
under observation for Pam, which 
has probably already lasted for 
some time, it is referred to the 
epigastric region and to the back, 
and is accompanied by a tender 
spot a little below the ensiform 
cartilage (Fig 703), and by mus 
cular rigidity of the upper part of 
the abdominal wall It develops 
frequently at night, and may be 
sufficiently severe to waken the 
patient Its relation to the in- 
gestion of food is interesting, in 
that there is usually an interval 
of freedom after meals, lasting 
from a quarter of an hour up to 
perhaps two hours, increasing 
with the nearness of the ulcer 
to the pylorus, rest and careful 
dieting relieve this symptom, as 
also the vomiting, which is of pretty constant occurrence in this 
condition Hemorrhage is very liable to take place, if in small 
OjUajtfxtuis,, may fe occult, and. mush he. l/infed fnx ua. tfe feces, 
microscopically or chemically, but if abundant, it becomes obvious 
either as hasmatemesis or meliena, and may prove fatal before help can 
be given The quantitative and qualitative examination of the gastric 
contents may throw some light on the case, but the results, though 
interesting are not as a rule absolute Radiography, on the other 
hand, is really helpful, but requires expert assistance It is possible 
for some of the barium of a test meal to remain m the hollow of the 
ulcer, and it can sometimes be seen, especially m profile, as an 
abiding dark patch Irregularity in filling of the organ and abnor- 
malities of the duodenal cap also occur, whilst contraction of the 



Lesions 

C In ulcer of stomach near the cardiac 
ocifice G in the ordinary type of 
gastric ulcer, D, in duodenal ulcer 
GB in affections of the gall bladder 
A, in appendicitis 
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Stomach may lead to a constriction deformity easily recogmz 

^The course of such a case o! chrome ulcer is often prolonged Periods 
of improvement as a result of rest and careful dieting alternate with 
attacks of pain and vomiting and at anytime the complications noted 
below may supervene Finally it is possible that carcinoma may 
develop on the site of a chronic ulcer 

Treatment in the earlier stages consists of rest and diet mth careful 
attention to local foci of infection or other general affections and w ill 
therefore be of a medical character in the first place Only when 
such measures fail and the patient is the subject of repeated relapses 
interfering seriously perhaps with his health and prospects or when 
grave complications occur threatening life itself is surgical assistance 
required The object to be attained is not merely to give a measure of 
relief possibly a little longer than that secured by medical means 
but also if possible to put the patient bey ond the chances of relapse 
the dangers of comphcations or the risks of a carcinomatous develop- 
ment At the same time the operative measures must not be asso 
dated with undue mortality or with post operative discomforts or 
disabilities that are nearly as bad as the condition for which they were 
undertaken 

Many different procedures have been tested and their value by 
now has been fairly well estimated Simple excision of the ulcer is 
satisfactory if the lesion is so situated and of such a size and shape 
as leaves the stomach subsequently without gross deformity Too 
often excision interferes seriously with the shape of the organ and 
thereby with its satisfactory function and therefore this procedure 
is often impracticable Sometimes too the stomach is so fixed 
especially posteriori} as to render excision so risky as to be undesirable 
Gastro enterostomy has been very largely employed for this condition 
and m suitable cases the results ha\ e been good There has been much 
discussion as to the reason for this improvement and two distinct 
grounds have been alleged (r) That it is merely due to the tnecfamcal 
effect of permitting the viscus to empty itself more quick!} tl ereby 
preventing the acid chyme from passing over and irritating the raw 
surface of the ulcer There is no question that where stenosis occurs at 
or wear the pylorus this suggestion is true it emphasizes the importance 
of always making the anastomosis on the proximal side of the lesion 
it does not explain however the improvement in all cases (2) A 
chemical element is probably present and also enters into the problem 
A gastric ulcer is usually associated with hyperacidity and unless this 
is corrected by the operation symptoms persist and even gastro-ieiunal 
ulcers develop It is likely that the reduction of acidity is due to 
the entry of biliary and pancreatic secretions both through the artificial 
stoma and through the p} lonu This suggestion has to be confirmed 
by further observations but already there are surgeons who are 
attempting to cure these cases by merely making a. communication 
between the gall bladder and the stomach (cholecystogastrostomvl 
whether or not such treatment will be justified bj results remains to 
be proved In a certain number of cases the operation of choice is 
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undoubtedly partial gastrectomy, removing the pyloric half of the 
stomach, and connecting the proximal end of the jejunum to the cardiac 
section that is left (Figs 710 and 711) As at present undertaken 
(vide infra), the mortality rate of this proceeding is comparatively small, 
and it has the advantage that, should carcinomatous transformation of 
the ulcer have already commenced, no secondary operation is required 

The Complications of ulcers of the stomach which call for surgical 
assistance are alike for the acute and chronic varieties, and may be 
considered together 

x Excessive and Persistent Hemorrhage is responsible for a con- 
siderable proportion of the deaths from gastric ulcer In the acute 
superficial form that occurs in young women, it is usually derived from 
some small arteriole, but, as suggested above, does not require opera 
tive treatment Rightly handled, it is not a fatal condition In the 
more chronic ulcers serious hemorrhage may be derived from vessels 
of greater size, and then may even prove fatal before help can be given 
Thus one of the larger branches of the coronary artery may be involved 
or one of the enlarged varicose veins which are often found in the 
neighbourhood of an old ulcer, where there has been much destruction 
of the posterior wall, the base may be formed by the structures 
lying behind the lesser peritoneal sac, eg the pancreas, and the 
splenic artery is then sometimes opened, and an immediate fatality 
results The treatment of this condition is still open to discussion, 
the majority of surgeons agree that it is usually unwise to operate 
whilst the bleeding persists, and that subsequent operations should be 
directed to the ulcer rather than merely to the hemorrhage 

2 Perforation is by no means an uncommon occurrence, and unless 
recognized and treated early is fraught with the greatest danger. 
The anterior wall is more frequently involved than the posterior 
{7 to X), owing to its greater mobility, which prevents the formation 
of protective adhesions The cardiac end is more often affected in 
young people, but in middle-aged people with chronic ulcers the 
majority of perforations are to be found near the pylorus and towards 
the lesser curvature The character of the perforation varies con- 
siderably , it may be as small as a pin prick or as large as a tlireepenny- 
piece The margins may be cedematous and inflamed or in cases 
associated with chronic ulcers may be thick and cicatricial in character, 
with no tendency to close spontaneously 

The Symptoms necessarily vary with the size of the perforation, and 
with the distension or not of the viscus If a large opening is produced 
in the anterior wall, so that the gastric contents are allowed a free 
entrance into the peritoneal cavity, the patient is seized with severe 
epigastric pain and profound shock, and this is quickly followed by 
acute diffuse peritonitis, which soon proves fatal if surgical assistance 
is not at hand When the perforation is small and the stomach empty, 
the initial symptoms of pain and shock may quiet down in twenty- 
four hours and the patient recover spontaneously, the opening is 
then closed by lymph or the omentum More frequently, however, a 
moderate degree of leakage occurs, the onset is characterized by acute 
pain, possibly during or just after a meal, and central in position, there 
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is a certain degree of shock, but it passes off in an hour or two if 
the patient is kept quietlj recumbent, the pain persists, the upper 
part of the abdomen becomes rigid and inten-el} tender, and gradually 
the phenomena of acute diffuse peritonitis supervene 
The Prognosis of gastric perforation is exceedingly gra\e, since, 
nnWc acti\e surgical treatment is obtainable witlun a comparatively 
short time, hopeless peritonitis ensues Statistics indicate that 95 
per cent ol untreated patients die, and that the later the operation, 
the worse the results If operation is undertaken within hours, 
recover} is usual, if within twelve hours, it is not unusual, but later 
than that it n> very uncertain 

Treatment — Should it be decided Cor an> particular reason not to 
operate in a given case the horizontal position, rectal feeding, and the 
use of morphia to check peristalsis are the onl} means which hold out 
an^ prospect of benefit Operation, as ahead} indicated, must be 
undertaken at as earl} a penod as possible, although it maj be wise 
to wait for a few hours to allow the patient to recov er in measure from 
the initial shock A median or paramedian incision is the best to 
emplo}, since it is not possible to be certain as to the situation of the 
lesion The rules given before as to the treatment of a penetrating 
injur} hold good in connection with this subject, espcciall} as to the 
use of swabs or suction for the removal of an> eatrav asated gastric 
contents and as to the value of peritoneal irrigation There is no 
need to excise the ulcer when found, all that is required is to dose the 
aperture b} means of Lembert’s sutures, wlndi infold and bury the 
perforation, this is sometimes a matter of some difficult} when the 
margins are thick and sderosed, an omental graft is valuable in these 
cases Occasional!} it ma} seem unwise to attempt closure of the 
perforation, and in others it ma} be so situated as to render such 
closure impossible a drainage-tube, free from lateral openings, is then 
introduced into the stomach, and gauze packed around it so as to lessen 
the n«k of intra peritoneal leakage The patient is fed b} the rectum 
for some tune and the fistula usualt} doses without much difficult} 
at a subsequent date 

\Jlir treatment is as for all cases of diffuse septic peritonitis The 
patient is placed as soon as possible in the sitting position Mouth- 
feeding is of course forbidden for a da> or two and rectal alimentation 
relied on Turpentine enemata are emplo} cd to reliev e distension and 
empt> the bow eL 

3 Perigastric Inflammation is a common result of ulceration, it 
ma} be either adhesive or suppurative in character 

Adhtsne Perigastritis is in the first place protective in nature, con- 
sisting of a localized thickening of the serous wall It is more marked 
in connection with chronic than with acute ulcers The posterior 
gastric wall often becomes adherent across the lesser sac of the peri- 
toneum to the serous membrane lying in front of the pancreas, and this 
fixit} ma} be one of the factors which prevent the ulcer from healing, 
even as fixation to the periosteum oxer the tibia delays healui" in an 
ulcer of the leg 

In a few cases adhesions form between the anterior wall of the 
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stomach and the panetal peritoneum and these may give rise to a 
localized fixed epigastric pain usually increased considerably by dis 
tension of the organ internal strangulation or obstruction may also 
be thereby determined It can sometimes be treated by division of the 
adhesion between ligatures 

Suppurative Perigastritis may follow a small perforation with limited 
leakage but is more usually due to a gradual extension of the ulcer 
and an invasion of the perigastric tissues by organisms which escape 
from the stomach The result of this is the formation of what has been 
already described as a subphremc abscess which may or may not 
contain gas It may burst anteriorly through the abdominal wall 
or may perforate the diaphragm giving rise to a basal empyema and 
this in turn may burst into the lung or through the chest wall so that 
fistulas may appear in various places through winch the contents of the 
stomach may be discharged 

The abscess must be opened and drained in the way already indicated 
but should a fistula form it is almost hopeless to attempt to deal w ith 
it locally and a gastro enterostorm may then be required 

4 Stenosis is always liable to follow the cicatrization of ulcers of 
the stomach In the small acute ulcer the contraction rarely leads 
to more than a puckering of the organ but in the chronic ulcers of 
large size the organ may be much altered in shape and definite stenosis 
may arise If the contraction is in or near the cardiac orifice symptoms 
akin to oesophageal stenosis may be produced the patient returning 
his food shortly after swallowing it If the pjlorus is affected the 
stomach is often much dilated ana \ omitmg of a special type ensues (see 
Simple Stenosis of the Pylorus) It is important to note that muscular 
spasm due to hyperchlorhjdna plays a considerable part in the 
production of these symptoms in cases of ulcer 

The most exaggerated forms of gastric stenosis follow the cicatnza 
tion of a horseshoe ulcer and this constitutes the most common cause 
of an hour-glass stomach , adhesive perigastritis and cancer are also 
occasional causes The constriction is usually situated about 4 inches 
from the pjlorus and maj be so narrow as almost to divide the organ 
into two halves Generally the great convexit) is drawn up towards 
the lesser and thercbj two pouches are formed which sag downwards 
in them food collects and undergoes decomposition Vomiting more 
or less of a pj loric type ensues from the distension of the cardiac pouch 
which is usual I) much the larger On washing out the organ with a 
measured quintit) of water a smaller quantity often returns some 
being retained in the lesser sac On palpation this latter may occasion 
a succussion splash even when the organ is apparent lj emptj On again 
passing the tube after a short interval offensive Quid maj return 
especially if the p> loric pouch has been palpated Distension of the 
viscus causes a definite bulging on the left side of the epigastrium in 
the first place subsequent!) this ma) diminish and the p) lone pouch 
become evident on tlic right side Sometimes both pouches can be 
distinctly felt or even seen as well as the sulcus between them Radio- 
graph) after a banum meal will often demonstrate satisfactory the 
existence of this condition (Plate \\I ) 
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The most eSective Treatment undoubtedly consists in total evasion 
of the narrowed segment and the subsequent restoration of the 
stomach to a normal condition If this for any reason be impossible 
it may be feasible to excise the distal pouch and perform a gastro- 
enterostomy between the jejunum and the proximal segment or to 
connect the two pouches together dose to the greater curvature so that 
the proximal drains into the distal and thereby distension is prevented 
Either of these procedures is better than the performance of a double 
gastro enterostomy in which each poudi is connected with the jejunum 
an operation -whicn should not be undertaken if it can be avoided 
Fibromatosis of the Stomach or plastic lmitis cirrhosis of the 
stomach is a very rare disease characterized bv a diffuse fibrous 
thickening of the submucous coat of the stomach (Tig /04I TI c 
aetiology of this condition has been much discussed some writers 



Fig 704 Fibromatosis op the Stomach (Museum op the Royal College 
op Surgeovs ) 

considering that it is secondary to diffuse atrophic carcinoma and 
others that it is innocent The condition has no connection whatever 
with syphilis or tuberculosis 

It is more common m men than m women and may be considered a 
disease of adult life The stomach may first be of normal s_ze but 
later becomes contracted It has a whitish or pearly white appearance 
which is characteristic On section (Fig 704) the wall of the stomach 
is found to be much thickened the submucous coat being especially 
affected The raucous membrane is normal or may at tunes be ulcer 
ated The thickening is usually most pronounced in the py lone region 
where ulcers are common and the condition is possibly due to infection 
from this source 

The symptoms produced by fibromatosis are naturally vague at d 
the diagnosis is rarely made except by ray examination 
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\\ ith regard to treatment gastrectomj should be performed where 
possible but it maj be difficult on the operating table to differentiate 
between this condition and cancer 
Cancer of the Stomach — The stomach is more frequently invaded 
b} cancer than anj other organ in the bodj m the male sex whnst in 
females it comes next to the breast and uterus in order of frequency 
An} and e\ er} part of the ' iscus maj be affected but m about 60 per 
cent of the cases the tumour starts in or near the pylorus It may 
be of a spheroidal or columnar celled t} pe but is often sufficiently hard 
to warrant the use of the term scirrhus When the cardiac end 
is attacked the disease 'may spread from the^ oesophagus and is a 



Hg 705 — Cancer of Pyloric End of Stomach (King s College Hospital 
Museum ) 

The abrupt limitat on of the growth at the commencement of the duodenum is 


squamous epithelioma but when the body of the organ is invaded 
the condition is generally a columnar carcinoma 
Cancer sometimes starts at the site of an old ulcer but often there is 
no assignable cause for its onset except an indefinite history of injury 
It may occur as a nodular outgrowth perhaps covered with papillo 
matous projections and early undergoing ulceration if it is of a hard 
type the ulcerated surface has a characteristic everted margin Some 
times the whole organ becomes infiltrated by a diffuse carcinomatous 
growth constituting a firm mass incapable of dilatation or much 
contraction which has been aptly termed the leather bottle stomach 
At the p}!onc end (Fig 703) the tumour is always of a hard nature, 
and forms an annular constriction through which it maj be difficult 
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to pass e\en a small catheter it is sharply limited on its duodenal 
aspect but spreads into the body of the organ and especially towards 
the les«er curvature following the main line of the lymphatic stream 
The lymphatic glands lying along the lesser curvature are involved 
usualh extending as far as the point where the coronan arten reaches 
the stomach whilst those alow* the pvlonc end of the great curvature 
are implicated to a less degree (Fig 707) Thence the affection spreads 
to the In er and to the ccehac glands and may there compress the 
inferior \ ena cava and thoracic duct Adhesions form around the 
growth but are relatively later in appearance than in a simple ulcer 
thev max fix the tumour to the under-surface of the liver to the head 
of the pancreas the colon and e\en when of large size to the anterior 
abdominal wall These adhesions often prepare the way for an ex 
tension of the disease to the peritoneum over which disseminated 
nodules of cancer max be scattered giving rise to a considerable 
effusion of serous fluid. The omentum also becomes infiltrated and 
colloid degeneration is not unusual m this region the omentum being 
concerted into a solid translucent mass looking sometimes like firm 
sago pudding 

Speaking generall\ the malignance of gastric carcinoma is decidedly 
less than that of such organs as the breast or uterus in that secondary 
glandular affections are later in developing and even when the nearest 
group is imoixed it may be some time before the affection spreads to 
distant parts 

Clinical Phenomena. — Gastric cancer begins with certain indefinite 
symptoms the significance of which is easily ov erlooked m the early 
stages v) that a thorough and exhaustive examination is not made 
and the time for radical interference passes without the disease being 
recognized. Pam is generallx the earliest symptom slight at first but 
gradually increasing and referred to the epigastrium or back. Food 
ma\ increase or relieve it but as time progresses the pain comes on 
independently of meals •Xad eructations and a sense of epigastric 
oppression soon follow and these in time give place to actual attacks 
of vomiting the ejecta perhaps containing blood but usually not till 
late in the case and as a rule not in great quantity Loss of 
appetite and steady waiting are also marked features in the earlv 
stages but the patient usuallv has a dean tongue The persist 
ence of «uch a group of symptoms should always determine a 
complete investigation of the stomach and its functions. Gastric 
symptoms occurring for the first tune after the age of forty five 
or fifty presuppose cancer until proved otherwise, (l) The epigastric 
region is carefully palpated and the nature and position of any 
unusual swelling noted. (u_) The composition of die gastric juice 
is investigated chemically In cancer the amount of HCI is usuallv 
diminished whilst that of lactic aad is increased. This test must 
be looked on as a valuable but not as a constant indication 
of the presence of cancer HQ is generally increased and not 
diminished if cancer soperv enes on a chrome nicer Moreover HCI is 
absent in many gastric lesions other than cancer and hence the results 
of this investigation must always be considered in conjunction 
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with the clinical symptoms (111 ) The motor power of the viscus is 
very considerably lessened, so that the passage of its contents into 
the duodenum is delayed, this is due to a chronic interstitial gastritis 
(iv ) A blood-count in carcinoma usually reveals a well marked secondary 
ansemia, together with a moderate leucocytosis (v ) Microscopic 
examination of the vomit may also throw light on the case by the dis- 
covery of fragments of the growth, and occult blood may be present 
in the feces (vi ) Radiographic examination after a barium meal 
may reveal a marked change of shape of the normal shadow or even 
the actual outline of 


an excavated ulcer 
(Fig 706) 

To these general signs 
certain special ones 
may be added, varying 
with the location of 
the growth 

1 If the cardiac end 
is involved, a tumour 
can rarely be detected 
the stomach being small 
and contracted , the pa- 
tient complains chiefly 
of pain on swallowing, 
and the vomiting oc- 
curs almost lmmedi 
ately after each meal 
The symptoms are 
practically those of 
oesophageal cancer 

2 When the pylorus 1 

is affected, a tumour 
can often be felt a little 
above and to the right ' 
of the umbilicus which Fig 706 — Skiagram of Carcinoma of the 
is at first rounded and Stomach 

nodular, it IS movable Note the 'filling defects *in the pyloric antrum and 
m the early stages, but of the lesser curvature of the pars pylorica 

later on becomes fixed 

by adhesions , it is firm in consistence, and somewhat tender on mamp 
ulation and pressure, and may receive pulsation from the underlying 
aorta The pylorus almost invariably becomes contracted, and the 
stomach dilated, and its great curvature displaced downwards, perhaps 
almost into the pelvis In this a large accumulation of fluid takes 
place, which can be heard splashing about when the patient is moved, 
every day or two he brings up a large quantity of fluid and decomposing 
food covered with a yeast like scum, and sometimes containing sarcin-e 
m abundance Hasmatemesis is not uncommon 

3 When the body of the organ is involved, a tumour may or may 
not be felt, according to its situation In these cases pain and vomit- 
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mg are sometimes comparatively slight especiallj ll the exit through 
the ptlorus is not obstructed and thus the tumour ma> attain consider 
able proportions before it is discot ered The leather bottle stomach 
can be sometimes detected as a solid mass emerging from under the 
left costal margin the organ is not dilated and the t omiting has no 
special diameters but h-ematemesis is usually absent and d>speptic 
phenomena are pronounced 

In the later stages of all types pressure phenomena manifest them 
selves e g ascites from compression of the portal vein jaundice from 
implication of the common bile-duct oedema of the legs and varix of 
the superficial abdonunal xems from pressure upon the inferior xena 
cat a while the peritoneal catitj mat be distended with chjle owing 
to the pressure of lymphatic glands on the receptaculum chjlt or 
thoracic duct All the e later signs are indications that the time has 
passed when radical treatment is possible A similar indication is 
given bj enlargemei t of glands in the left supraclavicular fossa 
which results from dissemination of cancer cells up the thoracic 
duct 

Treatment — When the svmptoms of dironic gastritis per«i«t m 
spite of careful dieting and treatment and the patient is losing flesh 
one should alvvajs look on the case with suspicion Granted that 
the examination of the gastric juice reteals the characteristic dianges 
referred to abote and still more when a blood-count indicates leuco- 
cytosis and a diminishing quantity of li-emoglobin then an explore 
torj operation is quite justifiable whether a tumour is to be felt 
or not On the other hand the mere discot exy of a tumour m the 
epigastrium does not justify an operation It is quite possible that 
under such circumstances the disease has spread bet ond the reach of 
surgerj and therefore unless there are distinct indications for pallia 
tite treatment eg the signs of ptlonc stenosis the patient is better 
left alone Of course in manj cases an operation is urged in the almost 
vain hope of being able to do something but when ascites jaundice 
or definite evidences of dissemination are present the surgeon should 
neter interfere 

For cancer of the cardiac orifice gastrostomt maj jxvssiblj be de- 
sirable the artificial stoma being placed nearer to the pylorus than 
usual or jejunostomt maj be better 

For cancer of the bodj of the stomach a partial or total gas 
trectomj ma\ be feasible in the absence of massive adhesions If 
this is impossible and there is evidence of obstruction to the passage 
of food a gastro-ent erostom j is undertaken owing to the usual 
location of the carcinoma on the posterior wall the surgeon mat 
hate to empioj the anterior operation Sometimes the disease is so 
ettensit e that e\ en this procedure is impracticable the patient s nutn 
tion is then likefy to fad rapidfy but life mat sometimes be nrolnuaed. 
(il such be desirable) b> establishing a jejunal fistula through wluch 
hemaj be fed 

For cancer of the pt lores operation is more frequentlt possible 
If the mass is comparatitefy movable with but few adhesions removal 
of the diseased portion together with the lymphatic glands on the 
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great and lesser curvatures (Tig 707) may be undertaken and even 
should secondary deposits be present in the liver the patient is probably 
better off after such a procedure than if left alone When the growth 
is firmly adherent gastro enterostom} may be required for obstruction 
to the passage of food 

Simple Stenosis 0! the Pylorus results from a number of different 
conditions It gives rise to hypertrophy and dilatation of the stomach 
which becomes enlarged downwards and forms a sac in which food 
collects perhaps for days and undergoing fermentative changes is 
finally ejected in large quantities mixed with frothy mucus and a 
yeast like scum containing an abundance of sarcmaj The stomach may 
in time almost reach the pelvis the pylorus being dragged down w ith it 

The causes of this condition are as follows (1) Most frequently it is 
due to the healing of agastric ulcer situated within or close to the pyloric 
orifice in the acute form where the ulcers are small spasm as a result 
of the associated hyperchlorhydria is an important element in aggra 
vating the symptoms caused by . 

a slight contraction The treat / {7 

ment in these cases is at first l ^ \ 

medical and includes daily lav > \ 

age of the organ Should it fail - — H 

to give relief operation is re / \ )f 

quired and consists in excision ( \ y 

of the pylorus or in gastro enter ' \ / 

ostomy (2) It may result from ^ / 

the contraction of exlrtnstc adhe \ J' 

stons These may be massive 
or band like m the former case 

the pylorus is embedded in the no 07 -Cancer of Pylorus indicat 
newly formed fibrous tissue 111 Clands alovg TI1E Two curvatures 

the latter it is kinked ana AND OF T1IE iv C i S i 0 vs needed to in 

subsequently contracted Such clude the i 
adhesions may be secondary to 

gastric ulcer or may arise from an inflamed gall bladder (peri cholecys 
titis) Operative treatment is usually necessary in order to divide the 
adhesions or to remedy the condition by gastro enterostomy (3) It 
may be met with as a congenital hypertrophy of the pylorus m which 
the overgrowth chiefly involves the muscular fibres and is probably 
due to pre natal hyper adrenalism associated with the irritation of 
phimosis It usually occurs in male children and the pylorus is trans- 
formed into a solid cylindrical mass about an inch in length pale in 
colour and sometimes as hard as cartilage (Fig 708) It may be 
difficult to palpate as it often lies deeply behind the lncr but its 
recognition is the only certain diagnostic sign it is usually placed 
just outside the right rectus muscle in the transpylonc plane Symp- 
toms commence within two or three weeks of birth after taking food 
tl ere is not much evidence of pain although the child may appear to 
be uncomf rtablc and relief is obtained b\ vomiting of a projectile 
type Hut little food apjiears to pass into the intestine so that 
constipation is marked and the child soon wastes The stomach 
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becomes enlarged after a time with visible peristalsis Treatment — 
Medical measures such as lavage and dieting can obviously only be 
of use during the stage when a diagnosis has not been Teachcd, 
after this the only rational treatment is surgery, and that is now 
limited to Rammstedl s operation The pylorus is brought to the 
surface through a short right paramedian incision about ii inches in 
length Steadied bj the left hand the pyloric sphincter is divided 
longitudinally throughout its length the incision reaching well on to the 
stomach where the muscular fibres shade off, but very cautiously 
towards the duodenal end where the fibres end abruptly, and the mucous 
membrane may project and is liable to be wounded The incision lies 
as near the continuation of the lesser curve as possible, t e well bach 
When complete, the mucous membrane projects into the gap as a 
hernial protrusion and is left in that condition Bleeding is unusual, 
and can be arrested by pressure, and then the pylorus is replaced and the 
abdominal wall closed Shock 
is likely to be severe and must 
be suitably combated, the re- 
sults of the operation are excel 
lent These patients are nearly 
always very greatly dehy- 
drated and their chlorides are 
very low The mortality can 
be lessened if an abundant 
supply of saline solution is 
given both before and after 
operation and if the operation 
is performed under local anes- 
thesia 

Gastroptosis is a condition 
met with not very unfre- 
rio 70S —Congenital Hypertrophic q u ently in which the stomach 
Stenosis of the Pylorus (Royal is displaced downwards and 
College op Surgeons Museum ) dilated usually as a complica- 
tion of general visceroptosis 
(Glenard s disease) and hence is likely to be associated with drop- 
ping of the liver and mobility of the right kidney The symptoms 
produced are those of a chronic atonic gastritis with a dilated 
stomach vomiting is not a marked sign but acid eructations, gastric 
discomfort and constipation are very troublesome, and the patient 
steadily loses weight neurasthenic manifestations are prominent 
The downward displacement of the stomach may be so great as to 
permit the pancreas to be felt above the lesser curvature Hfemate- 
mesis is sometimes present but the acidity is normal or diminished, 
and the diagnosis from gastric ulcer is thereby determined Radio- 
graphic examination after a barium meal assists in determining the 
extent of the displacement Treatment consists in lavage and electricity 
to the organ in the first place with careful dieting and external support 
by a suitable belt is of some value In more advanced cases opera- 
tive treatment has been often undertaken, but is of little value 
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Acute Dilatation o! the Stomach (Fig 709) is a curious condition 
occasionally met with as an unexpected and unwelcome sequela of 
injury or operation and that b} no means necessarily limited to the 
abdomen It sometimes develops without apparent cause in the 
course of debilitating illnesses It is characterized by a sudden onset 
the vomiting of enormous quantities of fluid and severe general 
symptoms which usually terminate fatally in a few days The 
stomach becomes enormously dilated and the walls are more or less 
paralyzed as peristalsis is rarely evident The pathology is uncertain 
but it is possibly due to constriction of the third piece of the duodenum 
by the superior mesenteric vessels and the root of the mesentery 
through a downward drag of the intestines Treatment consists in 
regular lavage and raising the 
foot of the bed and in some cases 
the abdominal decubitus has given 
relief rectal alimentation is re 
quired Surgical treatment is very 
unlikely to do good unless there 
is some associated obstruction 
near the pylorus 



Operations upon the Stomach 

1 Lavage of or Washing out 
the Stomach is needed in cases of 
poisoning in chronic catarrh in 
dilatation of the organ and as a 
preliminary to some operations in 
which the cavity is to be laid open 
It may be accomplished by the 
ordinary stomach pump or by the 
simpler method of passing a long tube of good sized calibre to the 
upper end of which is attached a funnel Fluid is introduced through 
the funnel and syphoned out by lowering it below the level of the 
stomach 

2 Gastrotomy, or opening the stomach is required for the removal 
of foreign bodies from it or from the lower end of the oesophagus for 
exploratory purposes and as a means of dilating simple strictures of 
the cardiac orifice 

Operation — A median or paramedian incision is made above the 
umbilicus The peritoneum is opened and the stomach recognized 
by its position immediately under the liver and by the thickness 
pink colour and opacity of its walls Gentle traction enables it to be 
withdrawn and it is opened by a longitudinal incision suitably placed 
midway between the two curves The foreign bodj is removed or 
other manipulation undertaken and the stomach is subsequent Ij 
closed by Czerny Lembert sutures 

The cardiac orifice is not easilj reached as it lies deeply just in front 
of the aortic opening in the diaphragm It can be stretched by the 
fingers or by suitable dilators and a foreign body by this means remov ed 
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from the lower end of the cesophagus The utmost gentleness must 
be observed in this proceeding as serious symptoms may be caused by 
irritation or injury of the pneumogastric nerves the terminations ol 
which pass through this opening in the diaphragm 

3 Gastrostomy consists m the formation of a permanent artificial 
opening into the stomach through which the patient can be fed. It 
is needed m cases of malignant disease or intractable stenosis of the 
oesophagus It is most important that the opening should be of a 
valvular type so that there shall be no escape of gastric juice followed 
by irritation and digestion of the surrounding skin which were so 
constantly seen in the old days The chief methods of operation are 
those known as Franks Witzels and the hader Senn procedure 
the last is perhaps the best and easiest operation 
In the hader Senn operation the tube is inserted into the stomach 
and stitched in place and then buried by introducing a senes of purse- 
stnng sutures around the tube including the sero-muscular coats 
These are tied one abov e the other and thereby form a track leading 
directly down to the site where the viscus has been opened The 
stomach is then sutured to the abdominal wall An excellent fistula 
is thereby constituted and the results are most satisfactory in the 
prevention ol leakage It is a simpler operation than the others and 
probably is preferable to any 

4 Gastrectomy — Excision of limited portions of the stomach wall 
for ulceration or for localized growths is not an unjimmon procedure 
Its employment in the treatment of chronic ulcers has been already 
alluded to and the point emphasized that the operation must be 
so planned as not to cause gross deformity of the organ with a resulting 
interference with function Operations with a somewhat wader scope 
planned on the lines of that for malignant disease w ill often give better 
functional results than more conservative measures (Tigs 710 and 
711) The actual technical detail is similar to that employed in the 
latter proceeding 

Total excision of the stomach has been undertaken for extensive 
malignant disease which must however have left unaffected a suffi 
ciency of the cesophageal end to allow of the fixation thereto of a coil 
of the jejunum brought up over the transverse colon When however 
the disease has become so extensive as to need such an operation the 
ultimate chances of cure are very poor 

Partial Gastrectomy for removal of chronic ulcers or of carcinoma 
of the pylorus (the so-called pylorectomy) is now frequently performed 
with excellent results in suitable cases The patient must not be too 
debilitated and the disease must be to a large extent free from adhesions 
Of course the presence of secondary cancerous deposits m the In er or 
elsewhere renders all chance of cure hopeless but the operation may 
give great relief to the patient 

Operation — The abdomen is opened through a paramedian incision 
and the diseased area explored so as to permit a final decision to be 
made as to the practicability or not of removing it If an operation 
is determined on the growth is carefully freed from surrounding tarts 
by dividing the attachments of the great and lesser omenta the lym 
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phatic glands being included m the scope of the operation The 
duodenum is then divided between clamps by a diathermic cautery 
the incision in cases of cancer being carried j inch beyond the pylorus, 
and the distal end closed The clamp on the gastric end is retained 
and used as a tractor to hold the stomach o\er to the left side its 
posterior wall thus presenting (Fig 710) A suitable coil of the 
jejunum is next drawn up and placed transversely across the stomach 
(Fig 711) a row of sero-muscular stitches fixes it in position The 
stomach is then divided betwreen clamps by knife or thermo-cautery, 
and the diseased section remo\ed and the jejunum is opened lon- 
gitudinally. The gastro-jejunostomy is now completed in the usual 
way. 

The chief danger of the operation is shock, but this is easily avoided 
by careful protection of the viscera by the pre\ention of hemorrhage. 



Fig 710— Partial Gastrectomy Fig 711 — Partial Gastrectomy 

Clamps applied and the duodenum The jejunum has been joined to the 
divided stomach in front of the transverse 

colon 


and by rapidity of execution, and the actual mortality is very small. 
The patient is fed per rectum for the first forty eight hours if possible, 
but after that interval small quantities of fluid may be allowed, and 
the dietary gradually increased 

5 G astro-enterostomy, or, more correctly gastro jejunostomy, has 
been largely exploited in the treatment of gastric pyloric, or duodenal 
lesions and has been so perfected that its mortality is now a negligible 
quantity Formerly it was employed for almost all cases of ulceration 
of the stomach or duodenum where in spite of medical treatment, pain 
vomiting or haemorrhage persisted in the hope that by allowing the 
stomach to empty itself rapidly without passing through the pylorus 
or duodenum the ulcerated surface might be put at rest and healing 
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thereby encouraged In not a few cases where some degree of stenosis 
existed great benefit followed but in man} cases this hope did not 
materialize and the symptoms persisted or sometimes were aggrav ated 
At the present tune there is an increasing effort to deal with the ulcers 
b} excision either local or extending to half the stomach and to limit 
the employment of a simple gastro-enterostom} (a) to cases of gastnc 
ulcer where definite obstruction is present hindering the onward 
passage of the food through the p> lores and duodenum and where 
excision is considered to be unnee'essan or undesirable and (&) to 
duodenal ulcers to supplement or replace local treatment (c) It is 
also a valuable proceeding in cicatricial and other forms of stenosis 
imolving the p} lores or duodenum and (d) it constitutes the last 
stage in all cases of excision of an} large portion of the stomach for 
the fixed position of the duodenum makes it impossible to approximate 
it to the remaining proximal portion of 
the stomach 

Operation — The abdomen is opened 
bj a median or paramedian incision 
and the stomach is readily found a 
careful examination of the parts is made 
to confirm the necessity for the opera 
tion and to select the most favourable 
site The anastomosis may be made to 
either the anterior or posterior wall of 
the stomach and whilst the latter is in 
most cases the operation of choice, the 
former has its advantages and advo- 
cates The gastric opening should be, 
if possible dose to the greater curva 
ture but well awa} from the growth or 
ulcer and well to its proximal side 
To find the upper end of the jejunum 
the transv erse colon is withdrawn from the wound together with the 
omentum B} tracing down the transv erse meso~colon to its attach 
ment the termination of the duodenum is reached as it crosses the 
middle line at tbe lower border of the pancreas and the coil of bowel 
which emerges on the left «ide is necessanlj the commencement of 
the jejunum 

(l) The anterior operation (Fig 712) has to be emplov ed not un 
frequentlj tn ca*«3 of extensive gastrectomj and some surgeons 
prefer it alwaj s The objections to it are twofold (a) The jejunum is 
drawn up over the transverse colon and maj pos»ibh constrict it 
and lead to obstruction this is the more likelj to occur when the 
opening in the jejunum is as near as possible to the duodenum a 
desirable arrangement from manj other points of v iew and (6) where 
a longer loop is emplojed the oecessarj drag of the gut is apt to 
bring the two limbs parallel to each other and thus produce a spur 
or kink by means of which the bile is directed into the stomach 
instead of into tbe efferent limb thus establishing a vicious circle 
Severe bilious vomiting results which maj prove fatal Thu. can be 



ENTEROSTOMV 




ABDOMINAL SURGERY 


**73 

obviated bj making an additional lateral anastomosis between the 
afferent and efferent limbs of the loop and the operation is then 
quite satisfactory The actual method of anastomosis is similar to 
that for the posterior operation 

(2) In the posterior operation the jejunum is united to the posterior 
wall of the stomach through an opening m the transverse meso colon 
the lesser sac of the peritoneum being thereby traversed The jejunum 
is identified and brought into apposition with the posterior wall of 
the stomach in such a manner as to leave no loop between the site of 
anastomosis and the flexura duodeno jejunalis The long axis of the 
new stoma must be oblique so that when the stomach is replaced 
there shall be no kink of either afferent or efferent loop and the pen 
staltic wave shall pass freely from the stomach to bowel If for any 
reason a long afferent loop is left an additional anastomosis should 



Fig 713 — Posterior Castro enterostomy 
\ Introduction of first haemostatic suture after the sero muscular suture is 
completed B the return haemostat c suture 

always be effected between it and the efferent loop so as to guard 
against vicious circle vomiting 

The actual anastomosis is effected most conveniently by the use 
of long metallic clamps with or without rubber guards over the blades 
which are applied to the stomach and intestine in such a way that they 
can be brought easily into apposition one with the other (Fig 713) 
and with sufficient force to prevent extravasation of the contents and 
to control hemorrhage A suitable protective packing of gauze etc 
is then made and all other \iscera are replaced Impressed by the 
possibility of hemorrhage occurring after the removal of the clamps 
some surgeons have advised that they should be discarded It is 
quite a simple matter to operate without them the parts being 
temporarily fixed by clip forceps on making the incisions every 
bleeding vessel can be seen and secured but it makes the operation a 
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little longer and with careful stitching the clamp operation is sit is 
factorih hemostatic , 

The parts having thus been brought into position and the abdominal 
cavity guarded the first row of sero muscular sutures is then intro- 
duced bringing the posterior aspects of the viscera into apposition 
The stomach and bowel are then opened on either side of the first 
suture line any fluid escaping being received on gauze swabs The 
mucous membranes and coats of the stomach and jejunum are next 
united by a continuous haemostatic suture This may be performed 
in two sections bach and front or one suture may suffice for the whole 
anastomosis Finally an anterior sero-muscular suture completes 
the junction to effect this satisfactorily it is often wise to remove the 
clamps Occasionally a few extra supporting stitches are required 
in addition to the two rows and it is well to secure any large vessel 
going to the site of anastomosis by passing a suture under it and 
tying it When clamps are used the suturing must be accurate and 
dose so as to ensure absolute hzemostasis of the divided visceral walls 
The usual peritoneal toilette follows blood is sponged away swabs 
and strips of gauze are removed and counted the viscera replaced and 
the abdominal incision is dosed 

The after treatment consists in the adoption of the sitting posture 
and in abstaining from stomach feeding for tw enty four to forty-eight 
hours if practicable rectal or intravenous alimentation being resorted 
to in the interval Hemorrhage from the divided visceral walls is 
sometimes troublesome the patient vomiting blood stained fluid 
Ice is then applied to the epigastrium and a full dose of ergotin admims 
tered hypodernucallj or 20 grains of lactate of calcium by rectum 
Not unfrequently there will be some regurgitation of bile into the 
stomach and this may lead to troublesome vomiting for a few days 
but if the junction is satisfactory it soon passes off especially when 
food is administered by the mouth as may usually be undertaken on 
the third day or earlier if necessary At first only fluid nourishment 
should be permitted but m a weeks time soft solids may be given 
and gradually a more liberal diet is ordered The effect of the opera 
tion is necessarily only palliative when cancer is present but the 
general condition often improves considerably for a time and the final 
exitus lethalis is associated with less suffering 

Should serious biliary vomiting occur the patient must sit up and 
the stomach be washed out Failing that it may be necessary to 
open the abdomen and establish a fresh opening between the afferent 
and efferent coils To prevent the possibility' of such an occurrence 
Roux has suggested making a Y anastomosis The jejunum is cut 
across the lower segment being implanted at right angles into the 
stomach and the upper or duodenal end into a second opening in the 
gut lower down Excellent results have followed 
Peptic Ulceration may occur at the site of anastomosis or a little 
below it but is uncommon except after the anterior operation and 
even then only occurs in 2 per cent of the cases and within the first 
twelve months It has certainly diminished in frequency since silk 
has been discarded as a suture material in favour of catgut It may 
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determine pain and vomiting after food accompanied perhaps by 
haemorrhage or perforation Treatment must be directed to diminish- 
ing the acidity of the gastnc juice 

6 Finney’s Operation, or gastro duodenostomy, is employed by some 
surgeons as an alternative to gastro jejunostomy It consists in an 
anastomosis between the second piece of the duodenum and the imme 
diately adjacent stomach It has its advocates, but has not come into 
general favour 


Ulcers of the Duodenum are very similar in nature and origin to 
those of the stomach, to which indeed they may be secondary They 
occur most frequently m men thirty or forty years of age, and often 
without any obvious cause Oral sepsis is not uncommonly present, 
as also hyperchlorhydria , in some cases chronic nephritis or arterio- 
sclerosis has existed, and in others the lesion follows some operation 
The first part of the duodenum is that almost invariably affected, and 
the anterior rather than the posterior wall, the character of the ulcer 
is similar to that seen in the stomach The ulceration which forms a 
very occasional sequela of bums has been already alluded to, and is 
quite a distinct type 

The Symptoms are tolerably characteristic, even apart from the 
dangerous complications, hemorrhage, perforation, and stenosis The 
patient who may appear to be fairly well nourished, complains of 
pam coming on after meals not immediately, but after an interval 
of two or three hours, and often relieved by taking more food Be- 
ginning with a sense of fulness and heat in the epigastrium, it develops 
into acute pain located in the right hypochondrmm and shooting 
through to the back On examination of the abdomen a tender spot 
is usually to be detected a little above and to the right of the 
umbilicus The patient complains much of acid eructations, but 
vomiting is not a very frequent symptom, when present, it may relieve 
the pain The ejecta may contain a certain proportion of bile The 
patient is constipated, and loses weight during an attack Frequently 
he has intervals of complete freedom from pain, in which he can digest 
anything and enjoy life In a considerable percentage of cases, more- 
over the condition is absolutely latent and free from symptoms until 
acute manifestations of perforation or hemorrhage superv ene 

Perforation usually involves the first part of the duodenum, and 
may be intra- or retro peritoneal The conditions produced are prac- 
tically identical with those following a perforated gastnc ulcer, but 
with slight differences due to the change of situation Thus, with the 
usual acute mtraperitoneal perforation the fluid on escaping from the 
duodenum is guided downwards by the ascending meso-colon to the 
right iliac fossa, and hence the symptoms of acute appendicitis are 
sometimes simulated, but it may be possible to locate the primary 
pain to the hypochondnum The mischief soon spreads, however, 
to the general cavity, and the localizing symptoms disappear The 
effusion includes the fluid duodenal contents, often very abundant 
and perhaps bile-stained, and usually free gas If the opening :n the 
duodenum is small and the contents escape slowly, a subphrenic or 
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subhepatic abscess may form to tbe right side of the falciform ligament 
but the adhesions are not very firm and it may burst secondary into 
the general serous cavity A retroperitoneal perforation ot the duo- 
denum is the origin of a subphrentc abscess which is placed behind the 

^wtonh&may be so slight as only to be recognized by careful 
examination of the faces or it may be more abundant giving u<e 
either to hamatemesis or obnous mef-ena The history generally 
given is that during a dy speptic attack a sensation of faintness occurs 
followed by anamua Part of the blood lost may be vomited but the 
greater portion passes down the intestine giv mg nse to tnetena The 



Fio 714 — Skiagram of a Case of Diodeml Ulcer 
The ulcer crater s seen as a bar nun filled excrescence on the inner border of the 
first part of the duodenum radiologicallj termed the cap ot bulb Tbe 
inner border and the outer border show general deformitj owing to associ 
ated scamng and spasm (Confirmed by operation ) 


patient may die from loss of blood and then usually some large branch 
of tbepancreatico-duodenal vessels has been laid open more frequently 
it ceases after a time but may be repeated again and again Duodenal 
hffimorrhage is to be looked on as more dangerous than bleeding from 
the stomach and the mortality is certainly higher Prevention bv 
operatii e treatment in an earlier stage is not only lustifiable but de- 
sirable 

Stenosis of the duodenum results from the cicatrization of ulcers 
and may lead to frequently repeated vomiting dy spepsia of an infract 
able type a greatly dilated stomacl and emaciation to an alarming 
degree 
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The diagnosis of a duodenal ulcer is often assisted by radiography 
in earh cases the food passes out of the stomach and through the duo 
denum all too quicklj in the later stages delay in the duodenum or 
irregularity of the duodenal cap can be seen (Figs 714 and 715) Not 
unfrequentlv the actual site of the ulcer can be localized some hours 
after the meal has been given by a persistence of some of the barium in 
the hollow of the ulcer after the bulk of it has passed into the intestine 


II 



r , G ?I5 —SKIAGRAM OF A CASE OF DUODENAL ULCER 
constricted by spasm into a typ cal trefo t shape The ulcer which 
“P tit posterior wall and therefore covered by the barium in the cap can 
is on the P?* 1 ® . d „ the ra d ogram as a spot of increased barium density 

the outer part of the inner leaf On screening the remainder of the banum 
co$d be expressed from the cap and the fleck of barium residual in the nicer 
crater seen (Confirmed by operat on ) 


Treatment —When a diagnosis has been made and no complications 
are present the same treatment is instituted as for gastric ulcer viz 
rest in bed and rectal alimentation Persistence or recurrence of 
makes operative treatment justifiable and desirable with 
0 f preventing the development of complications which may 
nrnvTfatal P On the other hand a duodenal ulcer differs from a gastric 
fn that it never undergoes malignant change and this observation 



A MANUAL OF SURGERY 


«7* 

controls to some extent the surgical measures required for its treatment 
Unless complications are present it usually suffices to constrict the 
pvlorus by a purse-stnng sero muscular suture and to perform posterior 
gastro jejunostomy this puts the part at rest and healing follows 
quicKK Hemorrhage mi} possibly be dealt with local!} b} excision 
of the ulcer or if this be impossible b} ligature or cautery The 
anterior wall can also be crowded down by suture against the posterior 
so as to exercise pressure and a posterior gastro-enterostomy performed 
In duodenal hemorrhage time must not be wasted in preliminary 
medical treatment 

Perforation of course needs immediate operation as described for 
the stomach The opening when found should be stitched up and 
if necessar} an omental graft can be placed over it and finally if the 
patient s condition warrants it a gastro-enterostom} is performed 
Of course the same operation is required in all cases of slenosts there are 
few operations in surgery that give more gratify mg results than this 
procedure in a case where the patient has been practical!} starved for 
years from this cause 


Affections of the Intestine 

Radiography of the intestines is often of great assistance in the diag 
nosis ol the condition and position of various lesions As already 
mentioned the stomach should be empt} in about four hours and 
about the same time (four and a half hours) the barium should begin 
to enter the crecum it is not usually possible to trace the banum in 
the duodenum or along the small intestine There is not uncommonly 
some hindrance to the escape of banum through the ileo-crecal valve 
and it may collect m the lower end of the ileum and be seen m the pelvis 
The hepatic flexure is generally reached in five to eight hours the 
splenic flexure in seven to fourteen hours and the iliac colon m eight 
to sixteen hours the banum normally disappears from the bowel in 
from twenty four to thirt} six hours Irregularities in the course of 
the intestine can often be detected by this means «uch as strictures 
kinks diverticula etc The appendix can occasionally be recognized 
and difficulty m the escape of the banum fiom the small to the large 
intestine may suggest the existence of adhesions binding down the 
appendix Too much stress must not be laid on radiographic reports 
apart from a careful consideration of the clinical phenomena Barium 
is heavy and a downward displacement of the intestine when loaded 
with it is a natural consequence it is also somewhat astringent in type 
and determines contraction of the intestinal wall so that the diver 
ticula of the colon become exaggerated Finally it must ever be 
remembered that radiographs are shadow pictures and unless taken 
stereoscopicahy it is possible to imagine the existence of severe kinks 
due to the overlapping of the shadows when in reality nothing of this 
type is present this warning especially needs emphasis m reference 
to the interpretation of radiographic representations of the flexures 
of the colon 

Congenital Conditions are occasionally met with affecting the intes 
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tine and perhaps giving rise to serious complications (a) The most 
common of these consists m what is known as Meckel s dnerticithim 
(Fig 716) which occurs as an outgrowth from the lower end of the 
ileum It may be patent for r or a inches terminating possibly in a 
fibrous cord which floats free among the intestines or may contract 
adhesions and thus determine an internal strangulation sometimes 
it persists as an open tube as far as the umbilicus giviW rise to a con 
genital facal fistula It is due to non obliteration of t e °mphaIo 
mesenteric duct Many forms of acute abdominal trouble have been 
caused by this structure and even inflammatory attacks similar to 
acute appendicitis gall stones or enteroliths have Ju dged w ithin it 
and caused perforative peritonitis (JO Congenital sic. mm . ' “ 
duodenum occurs at thejunction of the fore- and But . « .opposite 
the entrance to the common bile duct and a similar condition may 



of 1 Meckel S diverticulum (c) Diverticula may be met with in any 
oart of the small intestine they are usually discovered during X ray 
examination When occurring in the duodenum they may give rise to 

Sy co P nt°u™n U of tbit bateihne "lay resell from any serious blow on the 
abdomen and necessarrly vanes in rts efferts with the nature and fume 


bruisine of tfie intestinal wan iouowea Dy a si 

mchromc enteritis from which with care the patient quickly recovers 
In the more severe cases an acute enteritis ensues due to bacillary 
invasion which may even run on to ulceration or sloughing especially 
f the mesentery has also been involved in the injury Under these 
circumstances the final issue depends largely upon the rapidity of the 
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inflammatory process If adhesions have had time to fwm between 
the panetesaXheinjnted gut. the mi>chiei .slimilai.and theptreM 
moittott with a fetal fistula. the formation of " h, *i a f h ^” n ^ 
ceded bt a localized intrapentoneal absciss 11 hoaevcr. t he ! ohirn 
maton afection is mote rapid m its ousel acatc dtffase tfrilomtis « 
almost certain to follow When the injured portionof * * 
retxopentoneal as tn the duodenum or colon, a retroperitoneal abscess 
may form. 



t 1G J fj — ptVEKTlcCI-Cil OF DcQDt\t.M WIIH UiVEXTI'-UVOSSS OF COIO^ 
Note the rounded shadow in the second part of the duodenum and also the extra 
lunenal shadows doe to diverticula projecting from the transverse colon 
This skiagram was taken alter a second bannm meal given when th* transverse 
colon was foil in order to show the two conditions together 


The Symptoms of intestinal contusion consist primarily of shock 
and pain The amount of shock vanes necessarily with the severity 
of the injury and the nervous susceptibility of the patient The pain 
may not be severe at first, but is always very marked subsequently 
and increased by examination movement or during violent respira 
tory effects To limit such movement, the abdominal panetes are 
maintained in a state of firm contraction, and can be felt hard and 
resistant Vomiting may be present but is not a marked feature 
The later symptoms necessarily vary with the course taken by’ the 
case and need not be described in further detail 
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Treatment is conducted along the same lines is that of contusions 
of the abdominal w ill ti where there is no absolute evidence of 
rupture an expectant attitude maj be adopted but the surgeon must 
be reads to interfere immcdiatelv should my gra\c or suspicious 
symptoms arise \cutc enteritis induces dnrThcca and the passage 
of blood stained mucus and such swnptoms will indicate the u«e of 
bismuth and perhaps a little m rplna whilst a fluid diet or rectal 
feeding is alone permissible 

Rapture ot the Intestine follows abdominal injuries of a more severe 
character such as when a cart or cab has traversed the abdomen or 
when the patient has been tightly squeezed or kicked The bowel 
docs not always give wa\ at the point of impact but occasionally at a 
distance from it under these circumstances the tear is more likely to 
be ragged and irregular wluht if it yields at the point struck the gut 
may be cleanly torn across The parts most frequently affee cd by this 
form of injury are the junction of the movable jejunum with the fixed 
duodenum and the lower 3 feet of the ileum The fluidity of the 
contents of the small intestine has a grave prognostic significance 
since they are readily diffused . . „ , , 

The early Symptoms consist of severe and usually lasting shock 
accompanied by intense abdominal pain which may at first be localized 
If there is an abundant escape of the intestinal contents a virulent 
form of acute peritonitis follows immediate!) from which the patient 
rapidly succumbs If however the gut was empty at the time of the 
accident the symptoms are less severe acute peritonitis ensues but 
it is slower in onset and some attempt to limit it is observed An 
important diagnostic point is that the maximum tenderness is always 
fixed to a localized area I rcc gas is sometimes but not frequently 
present in the peritoneal cavitv as in nipt urc of the stomach In a 
few cases emphysema of tl.c abdominal walls has been noted and n 
the absence ol thoracic injuries or of diffuse cellulitis is an absolute!) 
certain sign of rupture of the intestinal tube Vomiting occurs but 
not to an excessive degree if blood is found in the vomit it suggests 
that either the stomach or upper part of the intestinal canal has been 
injured Occasionally a bloodstained motion is passed but only 

late in the case ... , .. , 

The Diagnosis of a ruptured intestine is always a matter of uncer 
tainty in the absence of emphysema of the abdominal walls which is 
very uncommon Tree air or gas in the peritoneal cavity would be 
an absolutely diagnostic sign if it could be recognized with certainty 
It does not however find its way to the under side of the anterior 
abdominal wall or even between the liver and diaphragm as was 
formerly supposed thereby leading to a reduction in the hepatic 
dulness but is usually 1 ldden under the diaphragm and is unrecog 
mzable Radiography is often of great assistance in the diagnosis of 
tl ese cases Apart from this the general features of the case must 
be considered SI ock is also an uncertain guide as it vanes both in 
degree and duration The temperature does not help much although 
a secondary fall below normal after reaction especially if associated 
with increasing rap dity of pulse and respiration is very suggestive 



A MANUAL OF SURGERY 


of gra\e mischief An area of deep fixed tenderness and pain, with, 
perhaps a ngid retracted abdominal "all over it, and the incidence 
of early acute peritonitis, are probably the only’ signs that we can 
depend upon with any certainty Tlie history’ and nature of the 
accident are important, and should be carefully considered 

In the non existence of any distinct signs of rupture. Treatment m 
the early stages can only be expectant, and directed towards com- 
bating shock and relieving pam A small dose of opium should be 
administered with this object, as also to check peristalsis and hinder 
further extravasation of the intestinal contents, but as little as possible 
should be. given, since it tends to mask symptoms If the surgeon 
suspects that the intestine is tom, he ought at once to undertake an 
exploratory operation 

Punctures or Etabs involving the intestine lead to a similar series of 
phenomena, but the diagnosis may be easier, as gas or fcecal material 
mav escape through the external wound The direction of the incision 
in the gut is of importance, since a longitudinal cut (running parallel 
to the axis of the bowel) is more likely to gape than a transverse one, 
ow ing to the greater power of the circular musde fibres , a small puncture 
may be almost closed by’ a protrusion of mucous membrane Shock 
is not necessarily so sev ere as m cases of rupture by’ violence without 
penetration, abdominal pain is always present, and acute peritonitis 
quickly follows 

Treatment— Every wound of the abdominal wall where penetration 
is suspected should be carefully explored If the peritoneum is not 
opened, the different layers of the abdominal wall are sutured together 
It the peritoneum has been involved, the opening in it should be 
enlarged, so as to determine with certainty whether or not the gut has 
been wounded If a small punctured or incised wound of the intestine 
is present, it is invaginated and dosed, if a more extensive lesion 
exists, excision of the damaged portion may be necessary, but if the 
patient is deeply collapsed from the supervention of peritonitis, it may 
be wiser to bring the divided ends to the abdominal wall, and form a 
temporary fistula, which is dealt with when the patient’s general 
condition has improved As to the treatment of the resulting pen 
tomtis. the reader is referred to what has been wntten concerning 
rupture of the stomach 

Perforation o! the Intestine arises from many different causes, such 
as the impaction of a foreign body, or the yielding of an intestinal 
ulcer as in tuberculous disease or typhoid fever, or from that form of 
enteritis which follows strangulated hernia Perforation of an ulcer 
of the stomach or duodenum has been already discussed, and perfora 
tion of the appendix will be alluded to subsequently (p iarS) 

When the jejunum or upper portion of the ileum is involved per- 
foration is usually due to the impaction of a foreign body, such as a 
fish bone, or to yielding of a tuberculous ulcer In the former case 
general peritonitis is almost certain to follow, but in tuberculous cases 
the lesion is of a more chronic type, and then adhes.ons mar form, 
allowing an muapmtoneal to derelop, and should it o™i 

externally . a fiscal fistula results In not a fety cases the process of 
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cicatrization may lead to a spontaneous closure of the fistula, and no 
operation should be undertaken until sufficient time has elapsed to 
determine whether or not this will occur 
In the lower portion of the ileum, typhoid feicr is the most usual 
cause of perforation Occasionally in cases of the so-called ambula 
tory typhoid * it is the first evidence of the presence of the disease, but 
it generally occurs about the end of the second or m the third week, 
and rarely more than one perforation is present It is most commonly 
seen in bad cases associated with meteorism and haemorrhage but 
is not limited to these The symptoms are usually those of sudden 
collapse, as indicated by a falling temperature and a quick and feeble 
pulse, whilst severe and persistent abdominal pain followed by in- 
creasing distension indicates the development of general peritonitis 
Even when the patient ts already collapsed by the disease, some slight 
fall of temperature with acceleration of the pulse may occinr, associated 
with abdominal pain and meteonsm Early rigidity of the be ly wall 
is an important diagnostic sign, whilst there may be some irritability 
of the bladder The only triatminl which holds out any prospect of 
saving the patient is operation, but owing to his depressed oond ion 
the outlook is not particularly bright Obviously, when he is moribund, 
t is useless to interfere, but the fact that the death rate after operation 
ha's gradually Tallcn from go fo 69 per rent indicates tha m cases 
diagnosed early a lair proportion of success may be anticipated The 
abdomen shoufd be openeS m the middle line below the umbilicus, or 
directlvinto the tight iliac fossa, and if delusion is not at once obvious 
the deum 1° sought for at its junction with the caiciim and the bow el 
brought™ p and carefully examined inch by inch till the perforation is 
found it may then be icsed by sutures introduced so as to close the 
wound n The transverse axis of the gut The peritoneum is cleansed 
Tnd drained in the usual way, alter determining that no second per- 

f ° In‘the S togf mtestmeThfmost common cause of perforation is 
ulceration dSe to diverticulitis, chronic obstruction or malignant 
disease In many cases acute perforative peritonitis follows but 
occasionally the mischief is Imuled and an intrapentoneal abscess 
forms, followed by a fiecal fistula , . 

Foreign Bodies in the intestine are of three types 

I Gal? sto.es give nse to no symptoms unless they are of large site. 
th e smaller ones enter the canal through the common bilcwduct after 
an atTack rf biliary colic and are voided in the stools Larger stones 
muSllS gain entrance to the intestine by ulceration from the gall 
bladdjr mto the duodenum A coating of fiecal matter Is likely to 
fo™ around them, and thus they increase in size as they pass down 
wmds whilst the intestine gradually diminishes in calibre from the 
Xderam to the ileum so that they are likely to become impacted 
m the lower ileum (Fig 718) Women over fifty are most often the 
subiects of this condition, and there may be only a history of some 
inflammatory condition of the region of the gall bladder, and none of 

b ' 1 2? r £n(°roiii/is are of three classes (a) Calculi of phosphate of lime 
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Obstrictiov Small spiculated foreign bodies, 

eg fragments of glass or metal, 
the husks ot cereals etc , may sometimes lodge in the pouches of the 
colon, and give rise to localized inflammatory' phenomena (see on 
di'erticulitis p 1183) 

Enteritis, or inflammation of the mucous membrane of the intestine, 
is a condition usuallj treated by the physician, occasionally it com- 
plicates surgical cases and needs suitable treatment Thus it may 
follow the exposure of a coil of intestine in the depths of a wound which 
has to be packed for drainage purposes Severe diarrhoea may result, 
and the inflammation may even spread through the whole thickness 
of the gut wall and lead to the establishment of a faxal fistula 
Enteritis also occurs as a post operatise complication of strangulated 
hernia Whatever its origin, it is always characterized by diarrhoea 
of varying type and by pain or abdominal discomfort and perhaps 
vomiting Trealtneni consists in the use of a bland diet, eg milk, 
and the administration of soothing astringent drugs such as bismuth 
and perhaps opium It must not, however, be checked without 
ascertaining so far as possible that the causative vmtant lias been 
removed and not uncommonly the best treatment to start with is the 
administration of a good dose of castor oil 


ABDOMINAL SURGERY 


1185 


Colitis is an affection occasionally needing surgical treatment The 
cause is usually chronic constipation, but bacteria of various types or 
the Entameeba coli may be present In the simpler cases (muco- 
membranous colitis) the patient complains of griping pains in the course 
of the colon, diarrhoea, the passage of mucus in the stools, perhaps in 
membranous flakes or rolled up into strings, and definite tenderness of 
the colon on palpation The appendix is not unfrequently inflamed 
at the same time, and one of the most tender spots may be over this 
organ, it is possible that in a few cases it constitutes the nidus in which 
develop the organisms that cause the trouble Treatment of this form 
consists in emptying the bowel by enemata, keeping the patient quiet 
in bed on a milk diet, and possibly ordering bismuth or a little chloro- 
dyne When the patient is convalescent and all tenderness has 
disappeared, the causative chronic constipation must be treated 
Purgatives usually cause irritation and pain, and must be avoided as 
far as possible, but paraffin is useful Abdominal massage and the 
methodical use of remedial exercises to increase the power of the 
abdominal muscles, and thereby give tone to the relaxed colon, will 
often work wonders in these cases The use of medicinal waters and 
irrigation of the colon, as practised at Bath Harrogate and Plom 
blares, often give excellent results In a certain percentage of cases 
removal of the appendix does good in colitis but the surgeon must not 
promise too much 

The graver cases (ulcerative colitis) are associated with the discharge 
of pus and the exfoliation of patches of mucous membrane The 
patient’s health may be profoundly affected in this disease pus of a 
most offensive type pouring out from the rectum, or fever of a marked 
hectic character being present The nutrition is necessarily impaired, 
and the patient wastes to a shadow Under such circumstances, and 
especially when rectal irrigation has failed the surgeon may be asked 
to undertake a ccecostomy in order to permit of more thorough irrigation 
and also perhaps to divert the intestinal contents For the method of 
operating see p 1208 The fluid employed for irrigation must be bland, 
non toxic, ana unirritating Warm saline solution should be first used 
and subsequently a weak boric acid solution, or possibly, with great 
care, aims 000 solution of nitrate of silver The patient sits over a 
bed pan, and the fluid is injected through the fistula from an irrigator, 
distension of the bowel must be avoided, and to this end the intro 
duction of a rectal speculum to keep the anus open during the irrigation 
is desirable Appendicosiomy has also been used for this purpose, the 
escape of intestinal contents is less than if the cascum itself is opened, 
and subsequent closure of the fistula after the disease is cured is more 
easily effected It is probable that some amount of stenosis of the 
bowel may result from the cicatrization of the ulcers in the colon, 
and then further treatment may be required 

Diverticulitis (Svn . Pericolitis, Sigmoiditis, Sacculilis, etc ) —Under 
this title is described an inflammatory condition arising in connection 
with the secondary, acquired multiple, false diverticula of the large 
bowel particularly and nearly always found in the sigmoid flexure 
They are situated usually in rows, often projecting into the appendices 
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epiploic-e (big 719) Though occasional!) found in the caecum and 
appendix the) Me most commonl) situated in the defending and pelvic 
portions of the colon At first they are merely semi globular pouches 
consisting of all the intestinal coats but later the muscle fibres 
atrophy and the pouches become more flash, shaped \Mth a definite 
neck but rarely aie larger than a hazel nut It is possible that 
the) are associated with some congenital weakness of the wall but 
frequently stenosis or constipation is present leading to increased 
intra intestinal pressure Tffical material enters and maj become 
inspissated so as to constitute an enterolith foreign bodies may find 
lodgment and thus the basis of a whole series 
of pathological phenomena very similar to 
those of appendicitis is laid Acute in 
flammation occurs leading to ulceration 
gangrene or perforation followed b) acute 
local or general peritonitis abscesses may 
develop opening externally or into some 
viscus eg the bladder and leading to f-ccal 
fistula: In other cases chronic inflamma 
tory hyperplasia results giving rise to the 
formation of a mass resembling a carcino 
matous tumour and ending m stenosis 
Carcinoma itself is an unfrequent sequela 
The Symptoms of acute diverticulitis 
usually occur in those who have passed 
middle life and is twice as common in men 
as in women The patients are often fat 
and well nourished and there is a history 
of preceding constipation The symptoms 
closely resemble those of appendicitis and 
indeed the term left sided appendicitis 
has been applied to it The sigmoid flexure 
is usually involved and then the site of 
maximum tenderness may correspond to 
7*v McBumej s spot on the left side The 

of absccss , fon ? at . lon and T ' 

LEGE Hospital Museum ) tonitis have no peculiar features In the 
more chronic cases the development of 
a tumour like mass is the most marked feature lying over the left side 
of the pelvic bnm It is very likely to be mistaken for a cancerous 
growth and indeed it is probable that most of the reported cases of 
the disappearance of a supposed intestinal cancer after operation of 
an exploratory type where excision was not performed were of this 
nature The points of differential diagnosis are that in diverticulitis 
the fatiest vs. generally \w health and indeed tends towards 
obesity The history is of some duration and points to recurring slight 
inflammatory attacks in the left lower quadrant of the abdomen with 
absence of blood in the stools Radiography is of assistance in that the 
characteristic features of cancer are absent and it is often possible to 
demonstrate the presence of diverticula (Plate XXII ) 




PLATE XXII 
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Treatment — -In the pre inflammatory stage (the so called diver 
ticulosis ) treatment must be directed to cleansing the intestine by 
douches to protecting the mucous membrane by administering liquid 
paraffin and to preventing the admission of irritating ingesta 
Abdominal massage is avoided as it might cause rupture of a weakened 
spot In the acute stage treatment is akin to that for acute appendicitis 
abscesses are opened and drained and the communication with the 
colon will then often dose of itself by granulation Excision of the 
affected portion of the colon is desirable but whether it would be wise to 
attempt it at this stage is very questionable For the chronic hyper 
plastic type excision is the only effective treatment followed by end 
to-end or lateral anastomosis in a few cases a permanent colostomy 
has to be established The existence of fistulous communications with 
the bladder is no contra indication to operation if the sigmoid is set 
free it is not a difficult task to close the vesical opening and the result 
is likely to be satisfactory . 

Tuberculous Disease of the Intestine usually occurs in the ueo cajcil 
region and manifests itself in two mam varieties 

1 Tuberculous Ulcers are generally multiple though occasionally 
single They are of the usual tuberculous type with undermined 
mafgms and extend along the course of the Mood vessels and lym 
phatics viz around the £it so that if they heal stricture is almost 
certain to follow In their early stages they are seldom seen by the 
surgeon but later on obstructive phenomena may supervene and 
S may be due not only to the stenosis but also to assoc, ated per, 
tomtis neighbouring mesentenc glands are usually infected and 
together with the bowel and omentum may form a palpable mass m 
th! midst of which suppuration may occur ShoulS the abscess 
burst externally a fmcal fistula may result Operation may be needed 
for the rel.ef of the obstructive phenomena or for the suppuration 
and stfme form of anastomosis or even excision of the mass may be 

TS disease is sometimes of a hyperplastic type and is then 
dueflv limited to the caicum producing a well marked tumour which 
can be palpated from outside known as the Tuberculous Cmcal Tumour 
The dSease is liable to extend along the ascending colon for some 
distame and less frequently along the ileum The intestinal avail is 
thS congested and mfiltmted wfth a tuberculous deposit the outer 
coLt is rough and nodulated the mucous lining IS ulcerated and often 
presents vegetations and polypi ol a granulomatous type the mass is 
F™ but not hard to the touch Enlarged glands are found in the 
mesentery and along the inner border of the ascending colon Ad 
hesions may be present and lead to kinking or twisting of loops of 
bowel In the early stages constipation and diairhcea may alternate 
but later on obstructive phenomena may supervene or even well 
marked pyrexia of a hectic type The diagnosis from a cscal carcinoma 
is not always easy the chief points in favour of tubercle are the earlier 
‘ „ (under forty years) the longer duration of symptoms (two or three 
\earsl the associated pyrexia and the presence of tuberculous lesions 
elsewhere The diagnosis is however not uncommonly made on the 
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operating table Treat nent— Prior to operation sanatorium treat 
merit combined v, ith local and general heliotherapy should be employ cd 
but if the patient does not react satisfactorily and quickly operation 
must not be delayed Removal of the aecum together with the low er 
end of the ileum' the ascending colon and such glands as are readily 
accessible is undertaken along similar lines as for cancer and an 
anastomosis established betw een the ileum and transv erse colon The 
results are usually most satisfactory If for any reason this procedure 
is impracticable the disease may be short-circuited and good results 
may be expected to follow 

Regional Ileitis or Crohn’s Disease — This is a chronic thickening of 
the ileum which occurs more frequently in the terminal portion than 
elsewhere multiple lesions may be present The condition occurs m 
young adults who come under observation because of wasting and 
chronic intestinal obstruction in which intermittent vomiting plays a 
part The condition may or may not be diagnosed by \ rays but is 
quite obvious at operation The affected portion of the gut is very 
thickened so much so that it cannot be moulded Excision and 
anastomosis is required m some cases multiple excisions are necessary 
The results of excision are v ery satisfactory and many complete cures 
are published The histological picture shows chrome inflammation 
of the mucosal submucosal and muscular lay ers There may be small 
ulcers in the mucous membrane and ev en small abscesses in the sub- 
mucosa or muscle coats Although the condition is very similar to 
tuberculous lesions found at the lleo-cacal junction in many cases there 
is no evidence whatever of tuberculous infection and the condition may 
be looked upon as the hyperplastic response to an unknown infection 
producing a non specific granuloma 
For Actinomycosis ol the Caecum see p 12^9 

Stenosis of the Intestine arises from two main causes — the contrac 
tion of cicatrices or adhesions and the development of tumours usually 
malignant 

Simple cicatricial stricture results (1) from the healing of ulcers 
which have extended more or less circularly around the bowel hence 
tuberculous ulcers lend themselves to its dev elopment more than the 
typhoid lesion Syphilitic ulceration is followed by it especially 
when involving the rectum but the upper part of the jejunum is also 
occasionally affected In the large intestine dysentery 7 is the most 
common cause and the Stenosis like the ulceration may be irregular 
and extensive (2) It may follow strangulated hernia as the result 
of ulceration along the actual site of constriction and similarly it 
may develop after the separation of an intussusception (3) An end 
to-end anastomosis of the gut may lead to stenosis unless care is taken 
not to encroach too much on the lumen {4) The contraction of 
adhesions outside the intestine is "by no means an uncommon cause 
thus it may be due to many forms of localized peritonitis and frequently 
ensues after pelvic cellulitis 

Since the contents of the small intestine are of a somewhat fluid 
nature a stricture often exists here for some time before any symptoms 
of urgency arise The patient may complain of a certain amount of 
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indigestion and discomfort but sooner or later the narrow aperture 
of the gut becomes blocked either by a fold of mucous membrane or 
by a portion of undigested food and thus an attack of obstruction is 
induced In the early stages of the disease this can be remedied by 
purgatives but each recurrence is likely to lr crease in seventy unti 
finally an acute attack supervenes which kills the patient unless re 
lieved by prompt surgical interference 

In the targe intestine very similar phenomena appear b “t the attacks 
of obstruction are of a somewhat different character since there is 
less pain and vomiting and aperients instead of relieving the patient 

as they often do in the small gut always • 

aggravate the symptoms there is also inuch 
greater distension of the abdomen Radio | 
graphy may determine the diagnosis in a , 
certain number of cases and the sigmoido- 
scope will be of assistance for the lower loot 
or more of the bowel, otherwise the nature 
of the case though strongly suggested by 
the symptoms can only be actually settled 
by an exploratory operation 
The Treatment in the earlier stages consists 
of suitable dieting and the administration of 
purgatives or of large enemata and tor 
time this will be successful Sooner or lat " 
however a more than usually serious 
attack of obstruction will call for sometlnng 
more radical and readers arc referred to 
the chapter on obstruction for details of 
the treatment to be adopted Apart from the 
question of obstruction a stricture of the 
small intestine is to be treated b J ento-ec 
tomy For stricture of the cscum or ascend 
mg colon some short circuiting method 
whereby the ileum is .mplantedintojhecolon 
below the stricture (ileo-colostomy) is per 
haps the best plan to adopt in the trans 
verse colon exLion is sometimes poss.b^ 
as also in the an artificial anus will be required 

measures the e estma j wall ma> be simple or malignant, primary 
Tumours o 1 1 tumours are unusual, and consist of papillary 

v™ OI Tftenom amtorn a ”1 ipom a and a few other varieties [tig 720) 
KeTnrn cause imtation and irregular action of the gut resulting 
they mij ca . sc „ ptlon haemorrhage sometimes of a senous 
perchance n multiple ^p.lloma or adenoma and 

character, 1 ensues It is unusual for a diagnosis to be 

obstructs an g X p] or atorj laparotom\, unless the rectum is 

Sicclod The jj gov erned b> the location of the growth and 

^SKeoma o^thVtntcs^mc is not common, it maj involve the ileum 



Ho 720 — Lipoma op 
the Jejunum which 

CAUSED AN I ML SSI S 
CEPTION 
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or csecum and give nse to a localized tumour or diffuse infiltration 
Obstruction may ensue or considerable peritoneal irritation resulting 
in an abundant blood-stained exudate which leads to abdominal dis- 
tension and may be recognized as due to a new growth on tapping 
Treatment consists m removal ot the affected coil of gut if the disease 
has not progressed too far . 

Carcinoma ot the Small Intestine is an uncommon condition ana 
represents only o 3 per cent of all carcinomata of the gastro-intestinal 
tract from the cardiac end of the stomach down to and including the 
rectum These tumours are usually situated in the duodenum or 
jejunum and may develop either as a secondary change m a papilloma 
or as an adeno-carcmoma arising 
from a solitary poly-pus In the past 
these tumours were rarely diagnosed 
except alter operation for some 
urgent symptom but to-day with 
the use of modem \ ray equip 
ment more cases are diagnosed 
prior to operation The growth is 
commonly annular (Tig 721) due 
to lymphatic spread and giv cs rise 
to colicky pain and occult blood 
may be found in the stools Anaama 
is often very marked when the 
patient comes under the ob«erva 
tion of the surgeon 

Excision of the growth with side- 
to-side anastomosis is often quite 
an easy operation Remote second 
ary deposits in the mesentery and 
the In er are rare probably because 
the growth gn es nse to symptoms 
before such dissemination takes 
place 

Carcinoma ol the Colon is a con 



Small ILeckel s Divmticvilm treatment Ail other forms of treat 
ment are iery unsatisfactory, and 
cannot be said to bring about a cure of the disease In the vast 
majontv of cases the tumours are of slow growth and metastasize late 
being adeno-carcmomatous mhistologicalappearance (Fig 722) It may 
be said that the actual size of the tumour bears if anything an inverse 
relationship to its malignancy The phy sical characters of the tumour 
vary considerably but usually conform to one of tw o types vt’ (x) the 
hypertrophic in which a large mass forms perhaps occupying the 
whole lumen of the bowel (2) the sclerosing form which most often 
involves the transverse or sigmoid colon (Fig 723) The majority of 
cases occur m the sigmoid colon and in a <enes of cases operated 
upon by one of the authors* during the years 1915 193^ «ixt> occurred 
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in this part of the gut The following table gives the site of the growth 
and the percentage mortality in this series of cases 


Parts of Bowel Involved (1915 1935) 


Part 0/ Bowel 
Caecum 

Ascending colon 
Hepatic flexure 
Transverse colon 
Splenic flexure 
Descend ng colon 
S gmo d colon 

Totals 


Percentage 

t3 3 


Crystallization of thought has taken place mth regard to the treat 
ment of colonic carcinoma and it is unnersaliy gr 
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than giving a vaccine of streptococci and colon bacilli mtrapentoncall) 
two dajs before operation Earl) diagnosis is another important 
factor in the reduction of the mortality of cases of carcinoma of the 
colon Perhaps the best method of attaining early diagnosis is b> 
X ra) examination b\ modern methods During the last ten ) ears 
great strides ha\e been made b) radiologi ts both at home and abroad 
and the assistance that can now be given to the surgeon who is dealing 
with cases of colon cancer is immense 

Figure 724 is an excellent skiagram showing an annular carcinoma of 
the transverse colon Fig 723 is a skiagram taken after a barium 
enema in a man aged fifty -eight who had suffered from loose motions 
for some three months Rectal examination was negative The 
s kiag ram shows a definite carcinomatous stricture at the rectosigmoid 
junction A permanent colostorm was performed in the npper end 
of tbe sigmoid colon and was followed ten da vs later bj an abdomino- 
perineal exci-ion The patient was alive and well four 3 ears later 
There can be no doubt that 
modem technique in radi 
ologv has been responsible for 
the earl) diagnosis of cancer 
of the colon In sui) case of 
dojbt it is the practitioner s 
dut3 to have the patient \ 
raved 

Carcinoma of the crecum 
usual]) starts m its lateral 
wall immediate]) opposite 
the ileo-cecal valv e and the 
growth is frequently large and 
fungating (Fig 726) The 



Fig 723 — Cajcbom 


_ _ UUCCSOMi OT IKE TbASSVEHSE " Y - • - 

Coco's (King s College Hospital onset Ol the condition is 
Mcseuw ) usual!) insidious and the 

duration of the symptoms 
pnor to diagnosis i=> usuall) about eighteen months In a critical 
review of twent) fiv e cases which were published in 193'’ m the Bnttsh 
Journal of Surgery it was found that the cases present themselves 
complaining of one or other of the following svmptoms or some com 
bination of them 


(1) Mild dyspepsia pain in the ngbt flank con*tipation bor 

borygmi (often diagnosed as chronic appendicitis) 

(2) A mass in the nght iliac fossa 

(3) Aiuemia and debilitv 

Blood ma) appear in the «tools and there mav be attacks of diairhcea 
On further investigation some degree of anamua and leuaxu-toais l» 
usuallv found A tumour is frequent!) palpable A ban am enema 
often clinches the diagnosis as a definite filling defect is seen in the 
region of the cecum 

Cases of carcinoma of the cecum are therefore commonly «een 
before any obstruction lias occurred and the patient can be well 
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prepared for the operation which consists in excision of the caecum 
ascending colon hepatic flexure and part of the transverse colon as 
well as the terminal 6 inches of the ileum (Fig 727) The best incision 
is a free muscle cutting oblique incision in the right iliac fossa The 
incision is retracted well inwards and packs are inserted to keep the 



riG 724 — Skiagram takes after a Bariu(. Enei a sho vino Carcinoma 
OF THE TRANSVFRSE COLON D VERT CULOS S AND DIVERTICULITIS 
m THE sa> E Patient (Mr H C Ed yards s Case ) 


small intestine out of the field only the bowel to be removed to be 
kept in new Clamps are applied to the ileum and it is divided 
The operator working from below upwards and from the outer side 
of the colon where he incised the peritoneum proceeds to mobilize 
the ascending colon with its blood and lymph supply Care is taken 
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to a\oid injury to the ureter and spermatic \ easels The hepatic 
flexure is freed by blunt dissection and snips with scissors, but care 
must be taken not to damage the retro-pentoneal portion of the 
duodenum The transient colon is non divided between clamps, 
and the portion of the omentum on the proximal part ligatured ready 
for removal The blood vessels to the caxum and colon can no\v be 
clamped and the bowel cut ana} portion by portion The divided 
ends of the bowel are next mvagmated by a senes of purse-string 
sutures and the end 
of the ileum drawn 
alongside the trans- 
verse colon A side- 
to-side anastomosis is 
then made betw een 
them, the sutures being 
inserted as m a gastro- 
enterostomy . The su 
titre line is reinforced 
with the omentum 
(Fig 728) The final 
stage is to repentomze 
the raw area left by 
the incision made on 
the outer aspect of the 
colon and the section 
through its vessels 
This is done securdum 
art fin. The abdomen 
is closed with drainage, 
which should never be 
omitted because of the 
exudate from the raw 
area on the posterior 
abdominal wall. The 
tube may be brought 
out through a separate 
stab wound 
The same operation 
is employed for 
growths of the ascend- 
ing colon and hepatic 
flexure 

Carcinoma of the transverse colon usually’ takes the form of a small, 
hard, annular growth, and quite a percentage of cases are first seen 
when acute obstruction is present The procedure in these cases is 
to do a preliminary caecostomy, to allow the bowel to drain for ten 
days or a fortnight, and then do a resection of the growth, together 
with any glands in the transverse mesocolon, a lateral or end to-end 
union can then be performed In the majority of cases metastases 
are late, and therefore the late results are excellent in these cases. 
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The caecostomy opening is allowed to close soon after the resection 
operation is completed 


? 



In cases of carcinoma of the 
splenic flexure and descending 
colon the plan of operation is 
quite simple A preliminary 
cacostomy is performed which 
is followed after a week or ten 
days by a resection of the growth 
and an anastomosis is performed 
between the transverse and sig 
mold colons 

The sigmoid colon is the com 
monest site for cancer to occur in 
the colon The operation mor 
tality should be the same as for 
carcinoma of the transi erse colon 
but this is not the case Unfortu 
nately quite a fair proportion ot 
such cases come under surgical 
supervision when acute obstruc 
tion is present or e\en perfora 
tion of the bowel has taken place 
immed.atel 5 abme the growth or 



Fig 727 — The Extent of Re 

SECT I O V OF THE GUT REQUIRED IN 
CARCI'nOJIA of Cjecum 


Perforation may cither take place 
in the crecum which is general!} 


ngS 
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greatly distended (Fig 729) It is these cases of perforation with pen 
tomtis which are so difficult to deal with and the) are the cases which 
put up the mortality rate When perforation has taken place the 
patients are often in extremis and dehsdrated The surgeon ran only 
do a colostomy ,r » the region 0/ the perforation and drain the abdomen 
In those cases w Inch sunn e this simple operation (and the) are few 
in number) the outlook is quite bright A ciecostomj is performed 

and this is followed later bj resection of the growth 

In those cases of carcinoma of the sigmoid colon where some kind 
of obstruction is present (and the«e form the great majont) of the 



Fic 728 — Showing the Completed Operation tor Excision in 
op Carcinoma of the Cacim 
The inset shows how the lateral anastomosis is performed 




cases) a two-stage operation is adrised At the first operation per 
formed through a left lower paramedian incision the abdomen is 
explored and a excostomy completed. At the second operation 
which is performed through an obhque muscle-cutting incision the 
growth is mobilized working from the outer side towards the mid line 
and a sufficiency of bowel is freed on either side to allow restoration 
of continuity (Fig 730) Four clamps are then applied to the colon 
the area is suitably packed off the bowel divided and the growth 
remoied together with a wedge of mesenter> The next stage is 
that of restoration of continuity Usually an end to-end junction is 
made as this is possible without tension (Fig 731) the suture line 
being reinforced with omental tags The peritoneal covering on the 
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posterolateral abdominal wall is now restored as completely as is 
possible The abdomen is closed in laj ers with drainage 
An alternative method, which has much to commend it, is the opera - 



Tig 73 i — Diagram showing the Completion of tile Operation for 
Resection of the Sigmoid Colon with Enp to-End Xjnion 
A cat ostomy has been performed some da> s previously The inset 
demonstrates the method ol suture 

non associated with the name of Paul and 3fituhcz This t}-pe of 
operation can be perfonned in the presence of moderate degrees o{ 
obstruction _ A free incision is made o\ er the tumour, which is then 



FULL SIZE END SCALE /j 

Fig 73 " — K Usefpl Enterotosie (Drives) 


mobilized The bowel is divided between clamps and the growth 
removed The ends of the divided bowel are lifted out of the wound 
and their adjacent sides united by suture, the clamps being left in situ 
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The wound is now closed md dressings applied around the clamps 
At the end of twenty four hours the upper damp is removed and the 
bowel functions through tins colostomy By the third day the second 
clamp may be removed and repair of the fbtula commenced On 
the spur between the two loops of bowel an enterotome (rig 732) is 
placed, and the pressure gradually increased Sutures hastening the 
closure may be inserted at the bedside without any anesthetic In 
about four weeks time in a favourable case the fistula will be quite 
healed, and, under a local novocain injection the parietes can be incised 
and the bowel allowed todrop back into position 



Tig 733— Diagram showing how Two Iauls Tubes are fastened in 
the Colon after Resection of the Sigmoid Colon 
The smaller draw mg illustrates howr the two loops ot the Colon are joined 
prior to inserting the Paul S tubes 

Devine of Melbourne has perfected a technique for partial colectomy 
which has given satisfactory results The segments of bowel lying 
adjacent to each other which are to form the anastomosis are sutured 
together clamps are applied and the growth removed In removing 
the segment containing the growth the sero muscular layer is turned 
back as a cuff The enterotome is applied and the ends of bowel so 
sutured that there is just room to remove the instrument When 
the enterotome is remov ed the bowel shrinks and soon closes A small 
plastic operation will close the defect m the anterior abdominal wall 
In other cases if there is considerable cedema of the bowel wall 
the loop of sigmoid containing the growth can be delivered and the 
growth excised The two ends of the bowel are brought to the sur 

76 
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face and Paul s tubes tied in them (Fig 733) Tills is an operat ion w hicli 
has sa\ ed many In e» w hen the condition of the patient is \er\ poor 
In the colon earl} diagnosis of cancer and earn operation gne 
excellent results It is the late cases which are bad surgical risks 
and bring up the operation mortalit} figures 
Idiopathic Dilatation 0! the Colon (Hirschsprung s disease) is a rare 
affection met with in mfancj but occasionally lasting on till joung 
adult life The cause in roam cases is unknown but congenital 
contraction of the rectum has been found in some and recent work on 
the sympathetic ner\ous system suggests that the condition is due to 
sympathetic and parasympathetic imbalance It is characterized 
by enormous distension of the colon especially of the sigmoid flexure 
possibly on opening the abdomen nothing but the colon is seen Tlic 
walls are hypertrophied and stercoral ulcers may be present The 
abdomen is distended but soft and free from n a idity the child does 
not complain of pain and tenderness and yomiting is unusual The 
most prominent symptom is constipation and that generally of a 
most obstinate character purgativ es having no effect but to cause 
pain and vomiting Enemata are often retained and even gas “"not 
easily be passed the introduction of a long flatus-lube is followed by 
the escape of very putrid gas in large quantities Death results from 
cachexia perforativ e peritonitis or obstruction 

Treatment — Modem treatment consists in sympathectomy This 
should be done at an early age before gross and irrecov erable changes 
hav e taken place m the wall of the gut (see Chapter Mill) 

Enteroptosis or Glenard s disease is a not uncommon condition in 
which there is a displacement downwards of the stomach and intestine 
but the hi er spleen and kidneys are often tnvoh ed (general v iscerop- 
tosis) The cause vanes but sometimes it commences after an acute 
illness more usually it is chronic and dev elops gradually The relaxed 
abdominal wall which follows repeated pregnancies is often present 
and tight lacing used to be an important causative factor Women 
are much more frequently affected than men The condition per sc 
is not necessanly associated with symptoms but in a considerable 
number of cases marked neurasthenia is present possibly from the drag 
of the viscera upon the sympathetic plexuses in the posterior abdominal 
wall The amount of displacement is no measure of the seventy of 
the symptoms The stomach may be well below the costal arch and 
when inflated stands out prominently both curvatures being v isible it 
is usually distended atomeally and succusston sounds may be heard 
The relaxation of the small intestines is alluded to in connection with 
the atiology of hernia (p 1276) The transverse colon may sag down 
wards into the pelvis and the kinking of the splenic and hepatic 
flexures thereby induced may be an important element in the production 
of constipation It also drags, on. ttve dwodsausn awd may give nse 
to symptoms erroneously attributed to gastric or duodenal ulceration 
The spleen and liver may also slip downwards Displacement of the 

kidneys is referred to under the heading Movable Kidney (p I36g) 

Treatment must be suitably' modified according to circumstances 
and due allowance made for the neurasthenic element A course of 
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Weir Mitchell treatment, * e rest and feeding is often valuable both 
for its influence on the nervous state and also m assisting to increase 
the deposit of fat Electricity and massage to the abdominal walls 
together with appropriate remedial exercises help to restore their tone 
and to improve the condition of the underlying viscera An abdominal 
belt or bandage will do much to relieve symptoms especially if applied 
with the patient in the Trendelenburg position Operation is not to 
be lightly undertaken but if a fair test has been given to the above 
measures it may be justifiable to open the abdomen and stitch up into 
place organs like the stomach transverse colon liver or spleen or to 
brace up the abdominal wall by some plastic operation such as that 
suggested on p 1302 For treatment of movable kidney see p 1369 
The question of removing or short cir 

cuiting the kinked colon may also have \ 

to be considered I 

Intestinal Stasis is a term introduced fJV' " 

to indicate a condition of abnormal delay (L (N, ^ /// [ - 

of the bowel contents m some part of //f X Xy /// / 

the intestinal canal especially the colon ill (i k 

This delay allows putrefactive changes ; J | i I 1 \ 

to occur and in consequence toxins may // > t V \ \\ l\ 

be absorbed therefrom and produce not / / /!/ \ 

only a general depreciation of health but // /Jj 

also considerable degenerative changes I LIkI'a/ 1 

m many of the viscera and tissues Sir l 

Arbuthnot Lane has done excellent work \ / 

in emphasizing the character and dan Nr / 

gers of this condition although his \ | j 

theoriesandconclusionsare not accepted 

bvallsureeons He attributes the whole I ic 734 — 1 eritoneal Bandsor 
uy ausurgeujis nconmntion Thickenings often associated 

range of phenomena to the assumption mrH I1IItstl „ Al S „ s , s 
bv man of the erect attitude and the 

natural consreucn.tal tendenc, 'Jg' iSS.' 

intestines to drop To counteract tms ti uo d e no leiunalis 
a reactive formation of peritoneal bands 

and membranes occurs producing re , 

suits more or less s.m.lar to those following per, omtis and attaching 
the intestines to parietal structures Thus to the outer side of the 
ascending colon one often finds a set of membranous bands running 
doii awards and inwards from the parietal peritoneum to lap over the 
intestine and he attached to the front of the ascending meso-colon 
this thin vascular veil is sometimes termed Jacksons membrane (Tig 
734) and if at all exaggerated ma> cause interference with the actuals 
of the enlon At the hepatic and splenic flexures similar developments 
recur and mas cause such contraction as to link the gut sevorels 
Even more importance is attached bs Lane to a band of adhesions 
running from under the surface of the mesentery to the anti mesenteric 
hn rd er of the ileum a few indies from the ciecum the contraction of 
tbiVhind causes a kink at the termination of the ileum (Lane s tleal kink 
j 734) and thus determines retention of the ileal contents The 
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result of tins is increased sagging of the small intestine in the pelvis 
and dragging on the duodenojejunal flexure, this is stated to cause a 
reactive formation of bands which first support the flexure, but, tf 
excessive, subsequently kink it, causing dilatation of the stomach and 
duodenum (C) Similar bands and kinks may be dev eloped elsew here 
The phenomena are looked on as mechanical and reactive, and not 
mflammatorv, although structures, such as the appendix or gall- 
bladder, are often involved in the adhesions This view is not urn 
versally accepted, many surgeons look on the Kinds as the result 
of inflammatory attacks and Sir Arthur Keith has shown that many 
of them are of congenital ongin and due to an exaggeration of the ante- 
natal plastic peritonitis which fixes the colon in its place 
The Symptoms arising from intestinal stasis are threefold (i ) Me- 
chanical results follow from distension of different portions of the in- 
testinal canal, eg the stomach duodenum, ileum or colon Most 
of these have been alluded to alreadv, but one would especially 
emphasize the troubles that arise from prolapse of the colon into the 
pelvis The colon becomes filled with liquid f.Tcal material which 
cannot be evacuated (11) Inflammatory phenomena of many types 
follow this stasis eg gastric and duodenal ulceration, appendicitis 
colitis, etc- (ill ) Toxic results necessarily ensue and include such 
conditions as enfeebled circulation, cold sw eating cyanosed extremities 
facial pigmentation, muscular weakness with sundrv nervous and 
perhaps mental perturbations The resistance of the individual to 
bacterial invasion is also lowered and various infective diseases may 
superv ene 

Treatment — Early and mild cases can often be treated effectivclv 
by improving the tone of the abdominal wall and increasing the motor 
power of the colon by a course of abdominal massage and suitable 
remedial exerases Purgatives intestinal antiseptics (such as liquid 
paraffin) careful attention to diet, and a sufficiency of rest in the 
recumbent posture will do good, a relaxed abdominal wall of course, 
requires remedial exercises a suitable external support, or operative 
treatment to tighten it up It must be accepted as a cardinal dictum 
that mere looseness and displacement downwards of the colon is a 
matter of comparatn ely little importance in itself Where, howev er. 
some definite cause of obstruction is present eg a band across the 
ascending or transv erse colon the ciecum and part of the ascending 
colon may hang down into the pelvis and be literally transformed into 
a cesspool filled with putrid fcecal material , the walls are often * soggy 
thickened and inflamed Under such circumstances oecopli cation 
may suffice but more often complete removal of the emeum and ascend 
ing colon is advisable, and excellent results follow a hemicolectomy 
The mortality is comparatively small (25 per cent) Under no 
eawatataCKS* a comp’iele co'iedtomy 'be undertaken for intes 

final stasis , the operation is a serious one, giving ev en in the most 
capable hands a mortality of 165 per cent , and the after results are 
sometimes most unfortunate the patient suffering from constipation 
of an aggravated type or from incessant and intractable diarrhoea, owing 
to the removal of what is m reality the dry mg ground of the freces 
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Faecal Fistula —Tins term is applied to any abnormal commurn 
cation with the intestine through which passes a certain amount of the 
bowel contents (Fig 735) It differs from an artificial anus in that 
the greater portion or the whole of the fecal matter passes throug 
the latter in a fistula only a small portion is thus discharged 
Fistula* may be of two types the external and the inlet -nal in the 
former the opening is in the skin in the latter e . , 

mum cation is with some viscus eg the bladder Theerm/sh^ 
h mucosa indicates the existence of a communist on with another 
section of the intestinal canal it ma> be of little importance if the 
affected segments are close together but should an opening be estab 
Iished between an upper and a lower segment e g seriously 

end of the jejunum and the transverse colon nutrition 
affected if the fistula is large enough to allow of the deflection of the 
greater part of the intestinal contents needless to 

The cLdrnon "XT”' tL” followmg 
Xs S&S -s.de .he ho»e, such as the 
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. X Hnrtu this will lead to inflammation ulceration 
impaction of d which will attach the affected coil of gut 
and localized u or to some other viscus suppuration 

either to the a Wom loca i lze d intrapentoneal abscess which bursts 
occurs constituting skm or m ternally into the attached bowel 

either externally thro g n body t0 escape If the cause thus 

and possibly perm the the g fistu]a wlI1 often dose spontaneously 
disappears or is re pnm ary disease of the intestinal wall are not 
(z) Cases associate ^ tfiem may be mentioned appendicitis 

uncommon and g Qr ac t, nomycosis and malignant disease 

diverticulitis tu metimes results in the formation of a fecal 
Strangulated hern a j oca Ji2ed gangrene of the bowel wall 

^ s . tu J, a , m nal conditions may also lead to the establishment of 

(3) Extra intest tuberculous pentonitis where an abscess forms 

a f 5 C j l fl st , n the°diseased peritoneal focus and opens both externally 
outside the gut 1 occurs most frequently in the neighbourhood of 

and internally d 0 { jbe abdominal wall such as stabs would 

the umbilicus category (4) Finally one must mention the 

be included^ resulting from the persistence of a Meckel s diver 
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tictdum and this again is usually umbilical in position and ( D ) the 
post-operative where the fi'tula is made deliberately for drainage 
irrigation or feeding purposes (csecorfomt or jej unostomy ) 

All these conditions are referred to in the various sections dealing 
with the originative disease or condition and it is needless to discuss 
treatment of them apart from that of the cause to w hich the\ are due 


Operations on the Intestines 

1 Enterotomy is a term which is only correct h applied to an incision 
made into the intestine either for the removal of a foreign bodt such 
as a gall stone or for the examination of its interior The wound should 
always be placed in the longitudinal axis of the put and along its 
anti mesenteric border it is closed by a single or double row ol sutures 

2 Enterostomy, or the formation of an artificial opening into the 
bowel mar be undertaken for several 
reasons and any part of the gut may be 
opened 

(a) The jejunum ma\ be brought to 
the surface and opened (jejunoz!om\) in 
cases of cancer of the stomach where 
gastro-enterostoim and pylorectomv are 
impossible and the patient is dying of 
inanition he can subsequenth be fed by 
the fistula in this way produced. The 
actual operative procedure is as for 
gastrostomt It may also be employed 
with ad\antage in ulcers of the stomach 
which ha\e contracted extensive adhe- 
sions postenorh and ecpecially to the 
pancreas when the condition of the 
patient does not warrant the performance 
of a serious operation After feeding b\ this means for six or eight w eeks 
excision can sometimes be undertaken safel\ and it mat be found that 
the ulcer is completeh healed and that the adhesions to the pancreas 
are slight on account of the subsidence of the mflammaton phenomena 
Some surgeons advise that the jejunum should be brought to the surface 
through a hole in the omentum so as to prevent any possibility of 
leakage Jejunostomv is also sometimes used in the treatment of 
acute obstruction when the patient is too ill to permit of any explora 
ton procedure directed to the cause. 

(6) The ileum may need to be opened (iltoslomy) and drained in cases 
of obstruction not lower than the csciim or ascending colon when 
the small gut is much distended and the patient s general condition 
so bad that no prolonged search for the cause and no attempt to deal 
directly with it e\ en if obvious are possible The abdomen is opened 
either in the middle line or in the right iliac region a suitable distended 
coil is withdrawn and incased after carefully protecting the peritoneal 
cavity from fscal infection A large trocar and cannula are introduced 
so as to allow the first gush of flatus and fluid contents to escape 
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the opening .s then ofa pnrststnng 

wall and the^ affected coil of intestine fixed to the ’ M .m.nal nan 
A thin tube of mbber is attached to t temporarily allowed to 

and through this the intestinal cav f t y or of the rvound 

escape without contamination of the pe a second operation 

Tf the patient recovers from .he aoitc ^“"“Jf^Stabhsl, 
will be needed in order to deal with the cause as 
the continuity of the intesi tmaj “ na ‘ tl terme d colotomy is 
(c) Colostomy, or as it is often , ,n d , se as es y 0 f the lower bowel and 
frequently emplojcd in dealing with diseases oi 

is an extreme!} successful proceeding considerably accord 

The character of the artificial opening cond f tlon if 

ing to whether or not it is intended to be a perma 
mcreh a temporary opening is rc 
isortion ol 


mere!} a temporary opening 
quired the smaller tnc portion oi 
bowel secured to the parietes the 
better since the subsequent opera 
tion for its closure is so much 
simpler (Fig 737) Bid »h™ a 
permanent aperture has to t*- 






- Fir 7jS — Diagram of Permanent 

Tig 737 —Diagram of Temporary t TOMy showing the Two Open 

Colostomy showing the S s SEPARAT ed One from the Other 

Opening on a Level with Section of the Mesentery 

Skin the Passage to the 
Lower Bowel BEfNc BLoCKED 

by a Spur of Mucous Membrane 

„ should be to divert totally the course 
established the surgeon • a ab , e to withdraw a portion of the 

of the feces and fence it s d ^ cut awa} a complete segment 
gut from the abdominal c 9 jon of the mes entery By this means 
including also if possible P? brought to the surface of the skin 
the upper and lower openings „fr p,' Ss) 

and separated from one a P° m , going cases of ulcerative colitis 
Appendicojtomy arm mMt cllst , and th e appendix is exposed 
Local anesthesia is sumcie The peritoneum is sutured 

as m the operation append,? (Fig 739 ) Car« ,s 

to the cecum around D { the appendix The wound is 

taken to preserve the m j seventy two hours the appendix is 
closed in the usual mann hich LS then sp l lt longitudinally and the 

cut off down to the iasc 
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flaps anchored bach (tee Fig 739) This can be performed with a 
diathermy cautery 

Appendicostomy is preferred to c«ecostomj or ileostomy because it 
is easily and quichlv performed with a negligible mortalitx *niere is 
a minimal fecal leak and no odour It is m fact a xery satisfactory 
method of irrigation of the large bowel 

Caecostomy is sometimes required in ca«es of membranous or ulcera 
tne colitis where there is an abundant secretion of pm. and the patient s 
life is threatened by pyrexia and toxic exhaustion and in those cases 
where the appendix has been remoxed The object of the operation 
is twofold ti’ to present the irritation caused by the passage of 
the feces oxer the ulcerated mucous membrane and to permit the 
colon to be irrigated Inasmuch as the contents of the bowel at this 
lex el are fluid and irritating the 
opening must be as small as pos 
*ible and this is effected by 
stitdung firmly into the boxxel a 
piece of rubber drainage tube as 
in gastrostomy and then fixing 
the bowel to the skin and ab- 
dominal muscles It is possible 
howexer that m spite of exert 1 
precaution the skin wall become 
inflamed 

Caxostomy is also required lor 
acute obstruction of any portion 
of the colon aboxe the pelxic 
segment in order to empty and 
drain the distended and paralyzed 
bowel It must of course be 
follow ed by excision of the growth 
xx-ith restoration of the continuity 
of the intestine or by some suit 
able short-circuiting operation 
and until the restored colon is 
functioning satisfactorily the 
cecal fistula must not be dosed. 
The fact that this opening is in the right iliac fossa permits the major 
operation to be undertaken without infection of the wound. Finally 
the oecal fistula is closed by a plastic operation 

Transverse Colostomy is now seldom employ ed although at one time 
it was a favourite operation for acute obstruction of the distal bowel 
but as just mentioned cmcostomy is preferable In a few cases 
howexer it may still appear to be desirable and is undertaken in a 
manner somewhat a'km to an i"uac colostomy under similar circum 
stances 

Ihac Colostomy consists in making an artificial opemng temporary 
or permanent into the descending colon or sigmoid flexure. It is 
required under the following conditions (1) For congenital absence 
of the rectum when a perinea] incision has failed to disc oxer it {”) for 
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chrome obstruction of the lower end of the large intestine which 
cannot be relieved by enemata or medical means such as that arising 
from diverticulitis simple or malignant stricture or from the pressure 
of pelvic tumours (3) for carcinoma of the rectum or sigmoid flexure 
whether obstruction is present or not if a radical operation is imprac 
ticable or as a preliminary to excision {4) for some cases of syphilitic 
tuberculous and other forms of ulceration of the rectum which cannot 
heal ns long as they are irritated by the passage ef faces (5) lot lire 
medtable cases of recto vesical and recto vaginal fistula whatever 
their origin (6) for volvulus of the sigmoid flexure the iliac operation 
being needed' not only to relieve the obstruction but also to prevent 
recurrence and (7) for gunshot or other wounds involving the rectum 
with extravasation of faeces ~ TTtT> i rtW a 

Operation — Various incisions are used some surgeons employ a 
vertical incision through the outer fibres of the rectus muscle in the 
hope of gaining some measure 
of sphincteric control Others 
utilize an incision 2 or 3 inches 
in length made at right angles 
to a line extending from the 
anterior superior spine to 
the umbilicus the centre of the 
incision corresponding to the 
junction of the outer and 
middle thirds The abdominal 
parietes are divided either m 
the line of the cutaneous in 
cision or by splitting the 
muscles in the line of the 
fibres the latter is only deni- 
able when there is but little 
distension and when it is not 
necessary to make an exten 
sive exploration of the viscera 
The sigmoid flexure is sought 
/ j *1.. riw.tvn out and 
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A glass rod supports the colon o 
abdom nal vail 


The sigmoid the upper part is selected for fixation 

for and gently dr ^ dimims h the risk of subsequent prolapse 
in the wound so as g xalton are in VO gue (1) Undoubtedly the 
Many different plan k opening through the meso-colon 

be 5 to draw together the segments' of the abdominal 

and through this » dnjw^ and superficial sutures in the skin 
waH by sudable ^ taking this operation depends on the degree 
The P° s f^ b t> of undma^ ^ ^ mcS(>colon 1S short the 
of laxitj of * be , 6 ter S ide should be freely divided and the 

peritoneum imvar ds to a sufficient extent to enable this type 

colon nn dertaken (11 ) If in spite of its mobilization it 

of operation t better to make a hole through it and to introduce 

is not vei} fr resting on the abdominal w ill on either side supports 
suitable adl.es.ons haie formed (Tig 740) A closely 
fittn^rubbe! tube should be drawn o\er eadi end of the rod so as to 
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prei ent the nskof it slipping aside It isalso well to steads thebowehn 
position by a suture at each end passing through the skin on either side 
and also through one of the longitudinal muscular band* The opera 
tion is completed hv ligaturing and cuttingavvay all available appendices 
epiploic® (in ) A useful method of fixation is to pass a mattress suture 
of strong silk through the panetes (including the skin muscles and 
peritoneum) on either side the stitch traversing the meso-colon tn 
route By tying the ends together the panetes are brought into close 
apposition with the meso-colon The ends of the panetal wound itself 
should be closed as much as possible so as to prevent subsequent 
prolapse 

If the bowel does not need to be opened at once it is covered with 
punfied protective and. a dressing is applied After twenty four hours 
or more the gut may be safelv opened as adhesions will have shut 
off the pentoneal cavity and a glass or rubber tube is stitched or tied 
in no anesthetic is required for this At the end of three or four 
days these tubes become loot and after about a week it is desirable 
to trim up the bowel removing any unnecessary redundancy 
When cicatrization of the wound is complete a protective apparatus 
is required in order to keep the patient clean This should consist of 
a hollow oval cup of vulcanite or celluloid with a rolled edge and 
kept in position by an abdominal belt This hollow cup should be 
large enough to include a ■» inch margin of skin all round the opening 
and in the concavity a small portion of antiseptic dressing is placed 
Such an apparatus enables the patient to go about m comparative 
comfort the bow els are encouraged to act thorouglily ev ery momin" 
by means of a gh cenne enema so that no further disturbance need 
occur during the day 

It is sometimes desirable to close a colostomy vound after a shorter 
or longer interval The plan usually adopted at the present day is 
to dissect up the margins of the wound freeing the gut from its attach 
merits to surrounding parts and excising the affected segment in this 
way an end to-end anastomosis can be secured without Ieav mg panetal 
adhesions 

3 Enterectomy or excision of a portion of the bowel is required 
in the following conditions (a) For the removal of gangrenous gut 
after strangulation whether internal or external (6) in the treatment 
of multiple penetrating wounds as after a stab or gunshot injury 
(c) for the closure of an artificial anus or faecal fistula (d) for the re- 
moval of a simple or malignant stricture and (e) in some cases of 
intussusception Naturally the results vary largely with the conch 
tion for which it is performed with the site of the lesion and with 
the experience and skill of the operator a much higher rate of mor 
tahty follows when the excision is done for malignant disease for 
gangrene following strangulation or for intussusception than when 
performed for other causes Operations on the large intestme are also 
less favourable than those directed to the small gut Whenev er prac 
ticable the bowel should be thoroughly emptied poor to operation 
and rendered as sterile as possible by the use of such drugs as calomel 
(gr i daily) salol p naphthol kerol etc for a few days previously 
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Should this be impossible and when the bowel is distended it must 
always be opened previously and drained and the anastomosis delayed 
until the bowel is empty 

The abdomen is opened by any suitable incision and the portion 
to be removed dear!} defined the general peritoneal cavity being 
protected by a careful packing with abdominal cloths or gauze The 
bowel must then be clamped on either side of the seat of operation so 
as to prevent the escape of intestinal secretions or feces 

The affected portion is removed by scissors or diathermic cautery 
and a V shaped portion of the mesentery after securing as far back 
as possible the main nutrient vessels to the diseased area It must 
be remembered that the terminal vessels run circularly round the gut 
and have but few lateral anastomoses and therefore it is desirable 
that the incisions should diverge slightly from the mesenteric attach 
ment otherwise the pro 

jecting edge of the anti >\ |!\ 

mesenteric border is cer ttljl 

tain to slough and septic 

peritonitis will result /A 

The wound m the mes - Q 

entery is subsequently — "IwT Iff ^ Hi 

secured by sutures and W\ 

the divided ends of the \V\ =r r w \ 

bowel united by either _ — — jfT \ /l, WT — ' 

an end to end or a lateral 1 1.0 S \ / \/ \ J ^ ( 

anastomosis U ' i 1 ' V . 

4 Eud-to end Anasto- 1 |]V /( 

mosis is effected by simple I'/v I 

suturing without any _ _ 

cnprial mmratns the r,G 74 '-EndtoHnd Anastokosis by 

special apparatus tne Simple Suturing 

surgeon trusting to the , . * « 

Hpftnps'x of his fineers For clearness sake the first row of st tches m the 
aeitness OI ms nngers mucous membrane has been otn tted and the 
and the accuracy 01 nis sero muscular sutures of the Lembert type are 
stitches represented as interrupted In pract ce one 

The mesenteric and would use a cont nuous stitch 

anti mesenteric borders 

are first united by stitches which are left long for the assistant to 
hold the gut is thereby steadied {Fig 741) Two rows of sutures 
are used the first passes through the whole thickness of the bowel 
walls but as close to the divided edges as possible so as not to invert 
too large a portion and thus diminish the lumen The second is a 
sero muscular stitch of the Lembert or Cushing type Catgut is the 
suture material employed Extreme care must be taken in dealing 
with the mesenteric attachment as the peritoneal coats separate there 
in order to enclose the bowel and the muscular coat retracts con 
siderably leakage is more likely to occur at this point than at 
any other , , , . ^ , 

5 Lateral Anastomosis of the intestine is often employed in order to 
undertake the short circuiting of some malignant growth or of a 
stricture which cannot otherwise be dealt with It is also used instead 
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of end to-end anastomosis to unite : dl t ided segments of Intestine The 
open ends are first entirely dosed after division b) Tin 's or thermo- 
cauter} The portions of bonel are now made to overlap and the 
actual anastomosis IS performed as tor gastr«nterostoni! (Tig 
Suitable clamps are applied abor e and bclon , and the colls are brought 
into dose apposition Longitudinal incisions are made through the 
* sero muscular coats, and these are 

A united on the posterior aspect ol the 
proposed junction The segments of 
bowel are then opened and any fluid 
or solid contents carefully mopped 
up and removed A continuous su- 
ture through the whole thickness of 
the wall is carried round the opening 
back and front, and senes not only 
to unite the segments together, but 
also as a means of hemostasis A 
sero-muscular row of stitches com- 
pletes the anastomosis Finally, the 
divided edges of the overlapping seg- 
ments of the mesentery are sutured 
so as not to leav e an aperture through 
which internal strangulation might 
occur 

6 Lateral or End-to-side Implanta- 
tion is a procedure not uncommonlj 
required in order to connect the 
divided end of the ileum to the 
transv erse colon The j unction may 
be made by simple suturing two 
rows of stitches being introduced 

7 Colectomy, or evasion of a large 
The divided end, are closed by ® r snla11 Portion of the large intes 

sutures and approximated by a tine is not quite so simple a matter 
sero-muscular continuous stitch as removal of a part of the small 
(A A) the Incisions in the bowl bowel, owing to the RTcater com 
are then made ana the raucous ** 

membranes united by a continuous ,he peritoneal reflections 

stitch (B B) and finally the and its less mobility The latter 
sero-muscular suture is earned difficulty can however be largely 
round the whole opening Only overcome, and the colon freely 
the deep layer of sutures is shown • ~ r ,i 1 ,i,,,„j • j , ,, t 

here ud they have not been mobilized by dividing the pen- 
drawn tight so a« to indicate toneaj attachments on the outer sides 
their relative positions of both ascending and descending 

colon, or by detaching the transverse 
colon from tne under side 01 the omentum the v arying portions of the 
bowel can then be freely drawn over to the middle line with the 
vessels nerves etc being held merely by one layer of peritoneum 
By the assistance of this procedure, large portions of the colon can be 
removed without much danger or difficulty', and union of the upper 
and lower segments can be readily effected, either by end to-end or 
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by lateral anastomosis after dosing the divided ends One essential 
precaution must be observed if success is to be obtained viz the colon 
must be satisfactorily emptied beforehand in any case of partial or 
complete obstruction with retention of the f fecal contents a preliminary 
cfecostomy should be undertaken , 

8 Ccecoplication is occasionally required in the treatment of a 
dilated atonic cfecum which is often displaced downwards into the 
pelvis It consists in infolding the wall by suturing together two of 
the longitudinal muscular bands thus reducing the lumen by one third 
This suturing extends from the caput cseci as far as or a little beyond 
the ileo cfecal valve It is not a desirable procedure when subacute 
inflammatory changes are present in the caecum and ascending colon 
but apart from these it is sometimes useful 

Appendicitis ( Syn Perityphlitis Epityphlitis etc ) 
Appendicitis is an affection which may appear at any time of life 
but it is most common m young adults and the male sex is more 
frequently attacked than the female The disease is sometimes of 
but slight significance but occasionally runs such a virulent course as 
to destroy life m a few hours Its importance lies in the fact that it is 
an infective process and inasmuch as the peritoneal envelope isgenerally 
involved a certain degree of peritonitis is almost necessarily a conse- 

qU ffit C ioloev— Many different conditions contribute either directly or 
indirect lym determining an attack of appendicitis (i) The appendix 
s usual V looked on not as an actively functional structure but as a 
degenerated relic of little importance It often has but a poor blood 
Sv lnvpd from the posterior ileo caecal branch of the ileo-cohc 

S main nutneS vessels run along the free border of the 
artery 1 . . secori d twig often runs down the base of the 

mes °?PPf / 2 \ a large amount of lymphoid tissue is present in the 
c ^Jbmne especially in >oung people so that the title of 
"abdominal tonsil has been applied to it The lymphoid follicles 
aDuoiuuwi atrophy with advancing age Bacteria are con 

have a tend y lumen and in the lymphoid follicles and 

St o ntly 122? Presses are set up by them within its walls Is it 
inflammatory P Jies the seC ret of the appendix itz that it plajs 
some iartm producing immunity from these germs and that indis 
CTimmate removal of healthy appendixes is an interference with one 
of Nature s immunizing mechanisms as injudicious and often as 
1 1C unnecessary removal of tonsils and adenoids ? Acute 

“eft s is then to be looked on as a losing fight put up by the 
appendicit . r Q f t h e body generally the germs pro\ e too powerful 

fo I ’r P the'tonmni“n'<> Chronic appendicitis would then represent 
field against a persistent enemy and A obliterans a 
a resulting from a successful campaign at the expense of the 

Sim This may also explain why rental of a 
defensi in fl am ed appendix is often followed by so little benefit 
to t help'd ^nt (3) Its length and direction vary considerably in 
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different individuals In length it may measure anything between 
ih and 11 or 12 inches but is usually 3 to 4 inches long obMOUsIJ 
added length means increased liability to harmful kinks and twists 
As to direction it may lie in any axis and the clinical picture is largely 
influenced by its anatomical position The commonest situation is 
behind the oecum and ascending colon directed upwards but it is 
not unusual for it to o\ erhang the peine brim and then peine com 
plications almost alwaj s accompany an attack of appendicitis When 
the appendix lies to the outer side of the ciecum the inflammaton 
reaction may be more localized (4) The extent of attachment of the 
meso-appendix is an important element since the portion which 
projects beyond its free border is less well supplied with blood. As 
a matter of fact the mesentery often does not extend bevond the 
junction of the middle with the distal third and perforation not un 
frequently occurs about this spot (5) The communication with the 
caecum is usually small and is guarded by an insignificant fold of 
mucous membrane known as the valve of Gerlacb Sometimes tins 
aperture becomes blocked or the orifice stenosed as the result of a 
preceding inflammation of the mucous lining of the accum so that an 
accumulation of mucus occurs within the appendix leadirg to its 
dilatation into a cyst like pouch (6) The content of the normal 
appendix consists of a little mucus and a certain number of bacteria 
similar to those found in the neighbouring intestine a generalized 
infection of the intestinal canal perhaps the result of oral sepsis will 
obviously add to this number Foreign bodies such as pips pins etc. 
are occasionally found within it and by their presence and irritation 
may light up an attack of appendicitis They are much less common 
than was formerly imagined and the fact that the opening into the 
intestine is generally not larger than to admit a No S catheter will 
explain this rarity T treat concretions are comparatively common 

they are oval bodies varying from 1 to 1 inch in length and usually 
laminated consisting of dried fiscal material mixed with myriads of 
bacteria and perhaps with a pip or foreign bodv as a nucleus They 
are not very hard and can easilv be cut with a knife or even crushed 
between the fingers Occasionally they can be recognized in a radio- 
graph of the pelvis taken for other reasons (7) Appendicitis is not 
unfrequently associated with a true typhlitis or w ith a more generalized 
colitis probably due to chronic constipation Dysenteric ulceration 
may involve the appendix or lead to stenosis of its orifice but it is 
rarely implicated m typhoid fev er (S) Injury in the sliape of a strain 
or sudden twist is not unfrequently mentioned as the cause of an 
outbreak and probably acts by displacing a long appendix in such 
a way as to lead to kinking and jpossibly to obstruction of the nutrient 
v essels When a concretion is present the final attack may be deter 
mined by some trsumatism t tuch modifies the casco far conditions 
around it 

There can be no question as to the greatly increased frequency of 
appendicitis at the present day especially amongst those who live in 
large towns or aties It is difficult to assign any one cause for this 
but possibly many conditions may be at work e g (a) Dental disease 
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and degeneration, and consequent oral and intestinal sepsis ( b ) The 
bolting and non mastication of meals associated with the hurry and 
scurry of modem life leading to chronic irritation of stomach and 
bowel (c) Chronic constipation is a most important factor (d) The 
greatest dietetic change of recent > ears consists in the increased amount 
of meat that is eaten 

Pathological Anatomy — Appendicitis is an infective malady, due 
to invasion of the walls of the appendix by organisms especially the 
Streptococcus pyogenes the B colt and other anaerobic intestinal 
bacteria These find an entrance into the wall of the appendix 
cither through an eroded area of the mucous membrane due to the 



no 743 — -Appendix 
with Stricture at 
Proximal End 
The patient was a boy 
aged seven years who 
had had several attacks 
of pain in the abdomen 
with high temperature 
lasting a few hours 
sickness and tenderness 
in the right iliac fossa 
evidently due to re 
tention of secretion 



The appearances in this illustration are very char 
acteristic of what is frequently seen but the case 
from which it was taken was a very unusual one 
It occurred in a baby of seven days who was 
opeiated on for acute obstruct on due to the 
adhes ons which were old standing and evidently 
ante natal The child died and the c<ecum was 
subsequently removed 


impaction of a foreign body or of a fiecal concretion or else they are 
absorbed into the lymphoid tissue so abundantly present and are able 
to overwhelm the protective mechanism provided thereby The results 
may be best described under the following headings 

(i) Changes in the Appendix itself — In the simpler forms a mere 
catarrh of the appendix results The organ looks red and swollen, 
and its peritoneal surface may be smooth or roughened by loss of 
endothelium and deposit of lymph It feels stiff from effusion and 
has lost its natural flexibility The muscular coats are often infiltrated 
with leucocytes and this is especiall> noticed around the hiatus 
muscularis through which the vessels enter The mucous membrane 
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is thickened engorged and infiltrated with polymorphonuclear leu 
cocytes and here and there erosion or ulceration is present If the 
process goes no further healing occurs after a time and this is often 
associated with fibrosis which may show itself (a) as a more or less 
generalized sclerosis of the whole appendix which ma} remain stiff 
and hard and is perhaps doubled on itself (Tig 7 + 4 ) or (6) as a stricture 
of the tube (Fig 7+3) which leads to retention of a mucous or muco- 
punilent effusion (hj drops or empj ema of the appendix) or (c) oblitera 
tion of the appendix ma} occur (appendicitis obliterans) This usual!} 
commences at the tip and works up towards the gut but is not 
completed until the patient has suffered from man} mild attacks 
(tf) Occasional!} small dtierltciila or pouches {Fig 743) form as the 
result of a hernial protrusion of the mucous membrane tlirougli some 
gap in the muscular wall eg 
the hiatus musculans The} are 
usualh not larger than a hemp- 
seed but are of importance since 
the thin walls readily gi\c wa} 
and thereb} a perforative pen 
tonitis may be lighted up 
When ulceration occurs the 
appendix is like!} to be more 
seriously invaded with micro- 
organisms and suppuration of 
many types may ensue It nuj 
contain muco-pua in its lumen 
and this may increase to the point 
of determining rupture of the 
appendix witlun a few hours or 
the whole substance of the tube 
may be yellow with a diffuse 
purulent infiltration The ulcer 
ation maj graduall} spread 
through the walls and la} open 
the peritoneal cavity giving rise 
to a local or diffuse suppurative 
pentomtis 

A ecrosis or sloughing of the appendix is due to an acute interstitial 
inflammation spreading from an impacted concretion or from an 
ulcer of the mucosa or results from kinking and thrombosis of the 
appendicular vessels in the meso-appendix The whole appendix 
ma} slough or merely a portion and then usually the tip or the part 
immediate!} opposite the dtstal end of the meso-appendix. The 
necrotic tissue is soft and easily tom of a blackish brown or green 
colour and always, extasnadjj ofiftwawe. It may be ics&uccAvii a 
perforation through which the concretion maj escape In all these 
cases a grave peritoneal infection follows 
{2) Changes m the Caecum ma} accompan} appendicitis In the 
catarrlal vanet} a generalized typho-colitis is often present and 
perhaps it would be more correct to speak, of appendicitis as a com. 



Tig 45 Diverticula of Appendix 
(King s College Hospital Museum ) 
One has perforated the others are 
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plication of that condition In these cases most careful discrimination 
is needed in order to prevent needless operation which will not improve 
the patient’s health In suppurative appendicitis the ceecum is generally 
inflamed and infiltrated, but rather from the peritoneal aspect than 
from within, operative treatment will then be quickly followed by 
resolution Rarely does the inflammation become so severe as to lead 
to suppuration or necrosis of the wall of the caecum should this occur, 
it usually involves the base of the appendix and may be followed by 
a faecal fistula 

(3) The Peritoneal Phenomena associated with appendicitis are of 
the utmost importance 

In the milder cases the peritonitis is protective m type The serous 
coat of the appendix becomes inflamed, sheds its endothelium, and 
becomes roughened by a deposit of lymph, and this results either in 
a thickening of the wall, or in a formation of adhesions which tie down 
the appendix in various directions Most commonly it is simply 
fixed to the cacum along part of its length, but sometimes it is 
firmly united to it for its whole extent Adhesions may develop 
between the appendix and the omentum, the mesentery, or ovary, 
etc , in fact, it may be united to almost any of the viscera, and 
may thereby give rise to some form of acute obstruction It may 
also contract adhesions to the fascia over the psoas sheath or iliac 
vessels 

In the more serious cases an infective peritonitis occurs, and a localized 
tniraperttoneal abscess is by no means uncommon, its extension is 
limited by the formation of adhesions between the omentum, the 
parietes and neighbouring coils of intestine Its exact anatomical 
relations depend on the original situation of the appendix Frequently 
it is located below and behind the cascum, sometimes it burrows down 
into the pelvis, m other cases it passes inwards amongst the intestines, 
or it may track up towards the liver either on the inner or outer side 
of the ascending colon 

Sometimes, when the general health is good and the infection not 
too virulent, the abscess may remain quite limited, and the pus be 
completely absorbed, or it may be encapsuled and inspissated More 
frequently it increases m size, and may burst externally, its approach 
to the surface being heralded by brawny swelling, redness, and oedema, 
the most usual sites for external pointing are the outer part of the 
iliac fossa and the lumbar region It may also open into any of the 
viscera and then most commonly into the caxmm or bladder Finally, 
it ma\ break through the peritoneal adhesions, and involve the general 
serous cavity, causing acute diffuse peritonitis, in other cases a serous 
effusion into the peritoneal cavity is found, resulting from the lmtation 
of the abscess, and disappearing w hen it is opened The pus contained 
in the abscess is usually of a stinking character, and in cases of slough- 
ing of the appendix the feetor may be intense but the amount of smell 
is no gauge of the v lndence ofthc process Sometimes the debris of a 
broken down concretion can be recognized in the pus, and sometimes 
a portion of the appendix as , Gas ls afso present in some 
cases, having escaped from the bowel or been generated by the activity 
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of gas producing organisms of which the B perfnngens {II elchii) is 
the most important , , 

In the worst cases a spreading septic peritonitis is obscned with 
but little tendency to limitation The line of diffusion is governed 
by the anatomical relations of the appendix If it is situated a bo' e 
the bnm of the pelvis and on the outer aspect of the mesocolon the 
effusion may extend to the right kidney pouch and a subphrertic 
abscess be detemuned if it is on the men'll aspect of the meso-colon the 
effusion wall probably be limited by the mesentery to the lower half of 
the abdomen and w ill occupv the peh is and left iliac fossa In time 
however the whole peritoneal cavity will be affected and then opera 
tive treatment islittle likely lobe success! ul The effusion in the first 
place is serous and due to streptococci but later it becomes turbid and 
finally fibnno-purulent or frankly purulent 

(4) \arious comphcahons may be associated with any of these 
different types of appendicitis (a) The veins in the me*o-appendix 
may become thrombosed and infected with pyogenic organisms 
detachment of emboli may lead to the occurrence of pylephlebitis and 
pyiemia (b) Thrombosis of the femoral vein may develop if on the 
nght side it is probably due to implication of the right iliac v ein in 
the inflammatory process but if it happens as is much more common 
on the left side it must be due to general toxic causes or if it occurs 
after operations to thrombosis spreading from vessels divided in the 
anterior abdominal wall (c) Chronic or subacute ovaritis often 
accompanies appendicitis in women it is probably due to the position 
of the appendix which hangs over into the pelvis (d) \ anous renal 
complications may supervene Usually from pressure of the inflamma 
tory mass on the renal vein or on the ureter as it crosses the pelv ic 
bnm resulting either m hxmatuna or in renal colic (e) Inflamma 
tion of an appendix located in a hernial sac is referred to hereafter 
(/) Lastly obstructs e phenomena may be induced by the paraly zed 
condition of the inflamed intestinal wall or true obstruction ruay 
develop later from kinking or strangulation of a coil of intestine b\ 
bands or adhesions 

Clinical History — (1 ) The mild variety of the disease known as a 
simple catarrhal appendicitis to which is added merely a localized 
plastic pentomtis usually commences somewhat suddenly though 
the attack may be preceded by malaise and abdominal discomfort 
Tile patient is seized with pain at first referred to the umbilicus or to 
any part of the abdomen but at the end of twenty four to forty -eight 
hours it localizes itself m the right iliac fossa it is often of a sharp 
cutting character but varies much in intensity and duration Fever 
is usually present and the patient complains of nausea and vomiting 
but the latter symptom does not last long Constipation results 
but in children it is sometimes reptaced by diarrhoea and that even 
blood stained so that the condition may even be mistaken for typhoid 
fever 

On examination the abdominal wall is found to be more rigid than 
usual especially over the nght iliac fossa and the right leg is often 
drawn up to relax the muscles Definite tenderness is noted on 
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pressure, and the patient will often, but by no means constantly, refer 
ft to a spot about li inches from the anterior superior iliac spine along a 
line drawn to the umbilicus (McBurney s spot Fig 526) Sudden lifting 
of the hand after deep pressure often elicits sharp pain in appendicitis 
or other inflammatory lesions In many cases when the appendix 
is directed backwards there is marked tenderness m the lumbar region , 
but if it points downwards into the pelvis, the pain and tenderness 
may not be evident except on rectal or vaginal examination which 
should never be neglected A definite swelling may sometimes be 
detected by palpation, usually above the outer half of Poupart s 
ligament but varying in its position with the site of the apperdix, 
Sv be dull on percussion, but is frequently tympanitic, since it 
consists of coils of intestine and omentum matted together around the 

aP Cutaieous Ayt>rr<rrftal« is manifested in more than half the cases 
of annendicitw It is demonstrated either by stroking with a pin point 
held at nght angles to the surface, or by light pmdimg In the former 
the twVSdes of the abdomen must be tested, as also the regions above 

a f i ♦ t, * nnnfndix area which is usually contained within the 
S the mridle line Po/parfs ligament, and a 

line dmim homontally outwards from the umbilicus In the pinch 
test corresponding portions of skin are gently pinched between the 
thundi and finger on both sides of the abdomen, and the patient esti- 
mate the dtSerence in sensation The area of hypencsthcsia varies 
with diBerent viscera, but it is uncommon to find it present in the 
absent of Kntnneal inflammation The appendix area corresponds 
m the mam with the distribution of the tenth dorsal segment Hyper 
“sthesm s better marked in joung adolescents than m older patients, 
resinesia is ncu [n j,, ste ncal or neurotic people As the in- 

subsides the area* of hypercesthesia gradually diminishes, 
f,s“ dLpSmnce wrthout .movement ol the general condtbon 
usuaHv signifies grave mischief in the appendix, such as gangrene 
US An important aid to diagnosis in many mild cases especially in he 

A "; p „f oHVtpnnons is the causation of pain in the region of the 
presence o ^ the [ e r t SI( i e of the abdomen directed towards 

few 4scs tenderness is also noted along the 
the mi dd ascending colon and upwards towards the navel, 

thesis nrohahly^due to sw eflmg of the mesenteric glands, w hich on opera- 

lion are often found enlarged and congested 

This simple form of disease usually lasts three or four days, and 
then if properly treated resolves satisfictorily without abscess forma- 
tion It is exceedingly common, and the prognosis is, on the whole, 

favourable scnous variety, resulting in a localized abscess, may 
commence m a similar way. but with more acute symptoms There 
mav be an mitnl ngor, and the temperature soon runs up, even to 
* • F General abdominal tenderness and distension follow , consti- 

pation is often absolute, and Fecal vomiting may occur The muscles 
on the right side of the abdomen are held tense and rigid, and a well- 
marked fulness can sometimes be seen as well as felt in the iliac fossa. 
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It IS not nece^sanl} hunted to the nght side but ma} be found in the 
middle line of the abdomen or elsewhere Under a careful regime this 
mat disappear and the symptoms graduallx abate in their «e\erttj 
the temperature and the pulse falling concurrenth but it is \ety 
common for suppuration to ensue and this is indicated b\ the tempera 
ture persisting at its on°inaI high lei el or by the puL e-rate increasing 
m rapidit} The aVccss de\ elops round the appendix and ispnmanh 
intrapentoneal Occasional]} it bursts into the bond and thereby 
relief is gamed without the as-U»arce of surgen <ome authorities 
indeed maintain that this occurs in e\ ct} case of the more sex ere tvpe 
which resolves In other instances it mai point external!}, either 
through the anterior abdominal wall winch becomes congested and 
cedematous as the pus approaches the surface ot through the lorn 
\ot unfrequentl} it tracks up along the inner or outer side of the 
ascending colon and then ma} get into relation with the under surface 
ol the User In other patients and especial!} when the tip of the 
appendix lies oxer the brim of the pehis the pus travels downwards 
and form* a collection in front of the rectum the surgeon must never 
omit a rectal examination m appendicitis where the temperature is 
of such a nature as to suggest the existence of an abscess and ) et no 
evidence of one can be found Should it burst into the peritoneal 
cavit} all the phenomena of acute perforative peritonitis with grave 
toxiemia supervene probabl) indicated by severe pain sudden fall of 
temperature rapid collapse and failure of the circulation leading 
rapidl} to a fatal issue preceded b} increasing abdominal dis 
tension 

In not a few cases the patient a general svmptoms improx e after 
the first outbreak the temperature max become normal the pain 
decrease and the xomiting cease It is often difficult to be certain 
whether this improx eroent is mere!} temporary or is the commence- 
ment ol a tine convalescence UndeT the former circumstances i e 
if it is merel} an t tiler- al of quiescence careful examination will 
probablv reveal some disturbing factor either the abdominal disten 
sion persists or perhaps hiccough is present or well marked tenderness 
continues perhaps onlj to be detected per rectum or the pulse-rate 
ma} remain unduly high After a few days the temperature begins 
t r nse once more the focal svmptoms become more urgent ard a 
localized abscess forms 

A blood -count will often assist in making a diagnosis as to the 
presence of pus Readers are referred back for a full consideration 
of leucoeyfosts it will suffice here to state that a leucocyte count under 
20000 is mere.lv mdicatixe of an inflammatory attack well resisted 
if suppuration is present the leucocytes are usually oxer 20000 In 
the earl} stages howexer a high leucocyte count means coraparatix el} 
Vm'ie Wi a -nc£ofiamtd’ieucoc}tosis is a valuable sign ol suppuration. 

When gangrene of the appendix or part of it has occurred tbe earlx 
acute pain and cutaneous hyperesthesia maj disappear entire!} and 
the patient max feel fairlx comfortable the pulse is however imallv 
rapid and the general appearance bad there max also be well marked 
local ngidit) 
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(111 ) Obstructive Appendicitis — Wilkie has recently drawn attention 
to a distinctive group of appendicitis caused by complete block of the 
Jumen of the appendix due to kinking, band, or stercolith The 
patient is seized with pain and tenderness m the right iliac fossa and 
vomiting, there may be no rise in the pulse rate or temperature in the 
early stages, but examination reveals a local rigidity and tenderness 
which does not correspond with the constitutional symptoms 

Immediate surgical treatment is called for in these cases as perfora- 
tion is liable to occur at any moment, with a spreading generalized 

peritonitis 

(iv) In the graver forms of diffuse or generalized peritonitis, the 
onset is usually sudden, the patient becoming collapsed with the severity 
of the pain , vomiting often accompanies the outbreak and occasionally 
a rigor These symptoms sometimes pass over directly into those of 
generalized peritonitis, as described, death ensuing m two or three 
days, the temperature in such cases may be low, and the absence of 
reactive phenomena is indicated by a leucopema In the sero purulent 
type the course is not quite so acute, the pain, which at first is referred 
to the umbilicus becomes localized to the right iliac fossa , theabdominal 
wall on that side is held rigid, and the rigidity gradually spreads across 
the abdomen to the left iliac region and upwards towards the liver, 
vomiting and absolute constipation are present, and the temperature 
is usually raised three or four degrees, the pulse varies from ioo to 120 
and the amount of urine passed is diminished in quantity If surgical 
treatment is not undertaken early, the typical phenomena of acute 
diffuse peritonitis are soon developed 

(v ) Relapsing Appendicitis is the term applied to a condition when 
an attack passes off, but not quite satisfactorily There may be a 
slight persistent rise of temperature at night, or the appendix remains 
palpable and tender, or some amount of appendicular pain, often of a 
colicky character, may be present Many of these cases are due to 
unhealed ulceration of the mucous lining or to stenosis of the tube 
If left alone, a more acute outbreak may supervene, or bacterial 
invasion of the vessels in the meso appendix may follow, and serious 
consequences develop 

(vi ) Recurrent Appendicitis is characterized by repeated attacks of 
varying gravity m an individual who has been once the subject of the 
disease They may occur only at prolonged intervals, or be so frequent 
as entirely to incapacitate the patient, and are usually associated with 
the presence of some abnormal adhesion or constriction It is not 
uncommon for the appendix to become fixed to the sheath of the psoas 
muscle, and then any excessive movements of the limb may light up an 
attack Where stenosis exists, secretions containing bacteria may 
be pent up and from time to time the patient suffers from severe pain 
of a colicky nature, with or without fever, probably due to an attempt 
to get rid of the excess of mucus Such attacks have been named 
appendicular colic In a few cases the appendix becomes totally 
obliterated after a time and incorporated m a mass of adhesions, a 
natural cure being thus established, more frequently, the patient 
finally develops an acute attack which demands operation 
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(\n ) Appendicular Gastralgia is the name applied to cases in which 
all the «igns and symptoms of the disease are referred to the epigas 
tnum and closely mimic those of a gastric or duodenal ulcer The 
patients are usually women and a test meal examination ret cals a 
hy pereecretion of gastric juice in w Inch the hy drochlonc act d is usual!} 
increased Laparotom} shows no lesion in the stomach or duodenum 
but chronic appendicitis is present That the pret ious symptoms w ere 
due to the appendix is proted b} the relief to the symptoms and the 
changes in the gastric secretion after appendrcectomy Not unfre- 
quently these patients are also the owners ol a mov able and tender 
right kidney 

On the other hand it must not be overlooked that a gastric or 
duodenal ulcer is often accompanied b} pain referred to the rigid 
iliac iossa and many an appendix has been removed without benefit 
to the patient for these conditions The history of the case must be 
most thoroughly investigated Pain m gastric or duodenal lesions is 
more persistent than in appendicitis and the intervals of freedom 
between attacks shorter \onutmg too is less marked in appendicitis 
and does not give the relief experienced in duodenal lesions 

Diagnosis — In a well marked case the symptoms of appendicitis 
are so typical that the diagnosis can never be m doubt The pain 
tenderness fever vomiting constipation abdominal rigidity and 
perhaps swelling constitute a picture that is quite characteristic 
The disease however often presents symptoms so varied and mam 
festations so protean that one is never surprised to meet with it in all 
sorts of diverse settings 

The earl} stage of pneumonia is sometimes associated with severe 
pain and tenderness m the iliac fossa especially in children and the 
resemblance to appendicitis is the more marked when the onset is 
sudden and abdominal ngiditj and vomiting are present the abdominal 
symptoms are probably due to the existence of a diaphragmatic pleuris} 
It will be noted that the pain is superficial and that deep pressure is 
painless if made carefully The leucocyte count too is usually higher 
than in appendicitis A careful examination of the lungs should nev er 
be omitted m the case of children with suspected appendicitis The 
diagnosis is sometimes helped by turning the patient over to the left 
side in a case of appendicitis gnping abdominal pain is complained 
of if the lesion is thoracic the patient coughs Cases which commence 
with diarrhma may be mistaken for enteric fexer but the absence of the 
rash and a blood examination should guard the practitioner from error 
Act te pyelitis too sometimes simulates appendicitis but as a rule the 
temperature is higher the abdominal muscles are relaxed the tenderness 
is placed deeply in the lorn and pus and bacteria are present m the 
unne Occasionally however the appendix is in clo^e contact with 
the ureter as it crosses the brim of the pelvis and then baixoatnru. awi 
even renal colic may be caused in suck cases the renal region vs free 
from tenderness and the pain is situated at a low er level 
Perforation of the duodenum or even of the stomach may lead to 
symptoms very similar to those of acute appendicitis due to the 
inflammatory mischief tracking downwards The initial pain will 
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usually be referred to the upper part of the abdomen and there may 
be evidence of free gas in the peritoneal cavity If gas escapes from 
the abdomen on operation and is free from odour the probability is 
that the lesion is gastric or duodenal Mucous colitis simulates chronic 
appendicitis and 1 the appendix is indeed often involved in the m.sch.ef 
The distinction is made by the tenderness being looted ov^Uie whole 
course of the colon and by the passage of mucus in the stools TMal 

and ovarian diseases are recognized on P elvic ^^"^X^assoaated 
must not be overlooked that chronic append Ucitis « oftm ■ associated 

with inflammation of the nght ovary 

Sed ped.de Say resemble appendicitis very dosely in the absence 
0f 13.deSHf^ngT l ihl right iliac fossa may result from 
repeated attacks Aw rtot gSt'S diffiSt apartfrom 
opemt“on“^h°st^ may bespread over a longer time however ,n 

aP S d fgnos, s from , a£te symptoms 
The p,os “ os “. f ™ver “ “ 5 an d bence one ran never know 

are reguently alike in aH vam ^ As paitlallarly bltI s , g „ s 

what course the aae '• S ^| ntloned a continued high temperature 
an acute attack may he measures a fall of temperature with 

,n spite of rest am» < *■««*“ 'SSt h.ccough Thf existence of 

increased rate of the P" J Pj, a bad !lgn but rather the reverse 
a swelling in th ® l ' 1 . m in „ 1S dae either toa defective formation 
o ^protective adhesions or tothe appendLx being placed behind the 

Cse « um . Tnrmerlv perityphlitis was the exclusive property 

Treatment —rorm rlyp^^yv a ppcndlcltls , s more justly within 

the the sutMon at any rate a surgeon should always share 

JJ C re i^ns!bihtv o? treatment with the phjsician since at any 
the may develop even in cases which appear to 

be™mplc Sll immediate surgical assistance will alone hold out any 

hope of type of appendicitis where the temperature 

a 1 ,l£“S“3 the symptoms are not severe all that 

does not run ont . of cases is to put the patient to bed and 

IS ‘ t t . ons Jocallv the lower bowel should be emptied bj an 

ipplj lo^nt j cvam!natlon J ias determined tint no pelvic com 
enema afte ^ fluid unstimuhting diet is ordered and should 

plication p rectal alimentation ma> be required Morphia 

mv cn JoquVct the patient and check p^mtaUs thereby fac.h 
tatmg^hc formation of protective adhesions but the less the better 

S,n Thc^c<Uon ofojwratmnfor tins mild type of disease can be readily 
romnressed into the three following propositions 

I, t j, e condition is not showing signs of improvement at the 
end of fort) -eight hours i e on the third daj in spite of appropriate 
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treatment the ca*e should be looted on as probably one in which 
suppuration is occurring and operation is desirable. 

tl} if the appendix remains tender and palpable after an attack 
and especially if the temperature rises slightly at night, the Organ 
should be remov ed without delay 

(c) As soon as the attack is really quiescent » e generally in nine 
to ten days the appendix should be remo\ed This proposition is 
non generally accepted and it is absolutely logical In the first place 
recurrence is common and the figures given above tt 30 per cent 
probably under-estimate its frequency Then too it is impossible 
to tell which cases will recur and which escape whilst the recurrent 
attack is frequently more se\ ere than the first and often accompanied 
b\ suppuration Moreover each recurrent attack is likely to add 
to the adhesions present so that whilst removal after a first attack 
is an easy proceeding remora! after many recurrences may necessitate 
a troublesome dissection Finally it may' be necessary to keep the 
patient v ery quiet and to limit his diet and bis activities considerably 
if recurrence is to be ayoided and such practice in a bread winner 
may be a serious matter 

Operation m the Quiescent Period —The muscle splitting plan 
suggested by McBumey may well be adopted when it is probable that 
but few adhesions are present The incision is transverse or oblique 
about 2 to 3 inches long crossing McBumey s spot ora little below it 
and parallel to the outer end of Poupart s ligament The external 
oblique is incised in the course of its fibres and the dn ided segments 
are held w ell aside The fibres of the internal oblique and transv ersalis 
muscles are separated m the direction of their fibres 

The introduction of large deep retract ore will expose a square or 
diamond shaped area of subpentoneal fat or peritoneum about il to 
2 inches in diameter Should this space be insufficient the incision 
is earned inwards and the rectus sheath opened the muscle is drawn 
inwards by a suitable retractor and the sheath back and front freely 
incised The peritoneum is divided transversely and the margins 
grasped for identification purposes The ca^rum probably presents 
and is gently withdrawn The anterior longitudinal muscular band 
conducts to the appendix which is freed from adhesions and remov ed 
The meso appendix is first divided after securing its \ essels A crush 
mg damp is applied to the base of the appendix and when it is remov ed 
after a few seconds there is only a thin tube of the serous coat (Fig 746) 
which is ligatured with catgut and divided with a carboli2ed knife lust 
bey ond the ligature. To prev ent leakage of the contents before cutting 
off the appendix its proximal end is seized with artery forceps \ 
purse-strmg suture is then introduced through the serous and muscular 
coats of the cactim around the base of the appendix vs hich is genth 
\TOrw5sa tokiskAthA. sssffJBxh?, * yssa vA tamps Vnt suture tied 
by this means the stump of the appendix, is completely buried 
(Figs 746 and 747) The site of detachment of the meso-appendix or 
of the position from which the appendix itself has been detached may 
require a few sutures in order to ensure a complete peritoneal coatin'* 
and thus minimize the nsk of subsequent adhesions In females Tt 
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is always well to explore the right ovary and tube before closing the 

ab If 0 Tseems°probable that many adhesions are present the muscle 
splitting o?emt.on should be avoided and the a ibdomen she, dd be 
opened by a hnW'Se' ffbms' of t°he 


opened by a good sized paramedian mcisio j A of t j, e 

thickness of the abdominal parietes m the I Ime ««***£ tfthe 
external oblique so as to allow the woun ^ simple cas es 

rniv bp rlpsired This oblique incision is also useful m simple cases 

if the surgeon is careful [ ™' n y e m“ed loan""* andVhaH 

2® ample TumStseT^d no risk of hernia is thereby run if the 



Fig 746 — Removal o 


ie Appendix 

A 1 gature is placed on the meso 
appendix and the base of the 



.ppendix crushed and tied 
I (nr cpmp months but in the simpler cases he may be allowed 

“:STS. the wound or stretching of the scar Is 

° 2 tathei ^I‘alYSy"oIfM m ,nMn s Mt,,d,c,l,s associated with 
diffuse septic peritonitis the only hope of recovery lies in immediate 
am “ff W hen the peritonitis is extensive and the exudate purulent 
T T TnZ „ but slender m the extreme if however the effusion is 
mainh pelvic b and still of a sero purulent type a considerable percent 
r n ‘) thecases may be saxed Hence xvhenexer the attack starts 
Sh sexere pam frequent vomiting and earlj collapse xvhilst the 
abdomen though not distended shoxvs marked signs of ngiditj and 
Mnenalh if on the left side operation must not be delajed In such 
p-Aps the appendix is either gangrenous or perforated and then every 
hour adds to the mischief or it is acutely distended xuth muco-pus 
and may perforate at anj moment giving nse to a general infection 
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The abdomen is opened either b> a paramedian incision or m the right 
iliac fossa the appendix is looked for and remov ed and effusion U 
present is swabbed awav Drainage mav be omitted in some of the 
earl\ operations e\ end effusion has been present but m mo=t instances 
it is necessary and may then be provided bv tubes or gauze 

Instigation as to the part played in these cases by anaerobic 
organisms has resulted in the practical suggestion that all such patients 
should after operation receive intravenous injections of 40 to 60 c c. 
of J3 perfnngens (Helchti) antitoxin diluted in saline solution 

3 When a locah cd uitraperttoneal abscess is evidentlv pointing as 
indicated by fluctuation or commencing oedema of the abdominal 
wall (a condition that ought never to be *een) it is often possible to 
open the abscess without encroaching on the general peritoneal cav itv 
The pus is then allowed to escape and the interior very gently explored 
with the finger If the appendix is easily felt it may be remov ed but 
no attempt to search for it is justifiable A drainage-tube is inserted 
and the wound allow ed to head ui the ordinary way U a later date 
the appendix mai be removed and often with very little difficult} 
as but few adhesions maj be present 

4 There l> still however a large group of case* tn which none of 
the above conditions 1 manifest and }ct the symptoms both load and 
general indicate that a lesion of considerable gravity is present The 
attack mav have commenced more or less acutelv but lias progressed 
steadil} Much difference of opinion has existed as to the desirabditv 
of operation in these cases and especiall} as to the most favourable 
time for such a procedure It must be admitted that in manj instances 
conservative or medical treatment will suffice to bring about a satis- 
factory result but this can never be depended on and unfortunatel} 
the experience of all surgeons is that onlv too frequentlv 1 av e the} been 
called in to operate on patients who hav e been brought into the grav est 
jeopard} of then: lives through undue dela} Operation under such 
circumstances is alwa}s risk} and even if the local conditions are 
effective!} dealt with the patient ma} subsequent h succumb to 
toxasmia septicemia pulmonar} embolus or other manifestations of 
blood poisoning 

The objections usuall} raised to earlv operation are that it lm olv es 
the removal of the appendix from a certain number of people who 
might get well without operation and that it is not the best time to 
operate when inflammatory phenomena are present The answer to 
these objections is quite obvious n that the prognosis in an} case 
is so hopelessl} uncertain that the risks involved in waiting for a 
quiescent interval on the one hand or for the development of un- 
doubted indications of the presence of pus on the other are much 
greater than there of an operation undertaken at an earl} date by a 
skilful surgeon Moreover an appendix that has once been inflamed 
is of no service and mav be a source of grave danger to its possessor 
and the sooner he is rid of it the better Extensive experience of the 
earl} operation proves that pus is frequently present at quite an 
early stage of the affection 1 e within twenty four hours or less 
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and one rarely operates on any case where the 

severe without finding cause tor gratificabon that d^y had nwMbeen 
counselled Moreover statistics prove that the 
with operation during , the m 1™.™^ “ ‘ t £ an on of the suc 
is undertaken on the first I 1 * g h The chief advantages of an 
cessive days up to the sixth or Severn the pat ,ent is 

early operation may be indicated as \ { „ „„ stand 

not in a state ot collapse from toxainia and ^ hence can wdlrta„ f 

the shock of an intrapentoneal “P 1 ”™ 1 ;” be easily dealt with 

effusion likely to be present is small the g y e „e ra l per. 

and safely removed with but utue aD nendix can usually 

toneal cavity or the abdominal d Ety “ the later 

be found isolated and removed ma be , mpra cticable and a 

stages where a large abscess exis^ ^ required later on and then 
second operation for its removal m mass adheslons and 

the appendix may have 1 . f .-mailer incision will be required 

serious risks taken „ and (d) , h the subsequent development 

and hence there will be less 1 1 that the following rule is both 

of a hernia One vyould therefore^claim ^ ^ beneficiaI 

reasonable and justifiable a J at . , , s p lle 0 f suitable rest and 

viz that in cases of moce , fh an d focal are not commencing 

medical treatment the symptoms b tht* 0 p eratwn should be undertaken 

to abate at the end of fortyetp* following conditions indicative of the 
and still more so if any of the b ^ existe nt viz a steady 

formation of an mtraper n Q above 20 000 especially if maintained 
rise in the leucocyte cou ^ . distension of the abdomen a mam 
for twenty four hours persistent aisten & hlgh puIse rate 

tamed high temperatur hicc g Q{ cQurse a i oca i Ize d swelling which 
pcrTistsfmcreSsuTLe and becomes more tender will also indicate 
operation . . obser ved in which the initial symptoms 

5 Not a few ouses 'v 'I^od * ^ ^ hours but aftcr an 

quiet down at the end * length the phenomena suggestive of 

interval of such patients operation should be 

suppuration show t m ^ absceS s is obviously developing 
advised immediately JS possl bl> to be made in the case of small 

An exception to th s ho\\n that when operation for acute 

children E\penenc tbe thir( j an d sixth days in children 

appendicitis is undert nt f our to thirty six hours but then a 

things often g° tbe worse takes place characterized by a fall of 
sudden change I anc j general irritability followed by drowsi 

temperature rise and fma lh coma and death These cases 

ness persistent o attnbuted to delayed chloroform poisoning but 
have usually tbat not a few of them are really of septicemic 

there is htt absence of protects e antibodies m the blood When 

origin due tonic m ^ddren should be put off until after the 

'' C ,h I ^'d not P Sndcrl a ken before the third 

si'du “ fl. Suppurative Appendicitis —Ether or snmal analgesia 
should always be the an-esthetic if possible the mortality after opera 
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tion when chloroform is employed is decidedly higher T 1 e incision 
will vary with the phy sical signs and t! e site of maximum tenderness 
The whole thickness of the abdominal wall is divided and it is well 
to make a sufficiently large opening an extra inch of incision may make 
all the difference between blindly groping in the dark and seeing clearly 
what one is doing The general arrangement of the parts is noted 
and the peritoneal cavity protected from purulent infection by pack 
mg with sterilized gauze one strip is usually passed upwards along the 
ascending colon one downwards into the pelvis and one internally 
to protect the small intestines and general serous cavity The c-ecum 
is then gently lifted from its bed and the abscess will usuallv 
be found behind or below it Every effort must of course be made 
to prevent soiling of the unaffected peritoneum Whenever possible 
the appendix should be removed but not unfrequently a formal am 
nutation is impracticable A catgut ligature is then tied around the 
base about \ inch from the cacum and the appendix cut away the 
stump is guarded by a gauze strip or strip of rubber passed down to it 
from the wound and used for drainage Not unfrequently however 
the appendix does not appear and then it may be better to leav e it 
alone in many cases however an experienced surgeon will be able 
to detach and remove it The cavity is emptied of pus by swabbing it 
out and a careful but thorough exploration of the pelvis and right 
kidney pouch made to ensure that pus is not shut up in these regions 
Finally the cavity is packed in such a way as to dram it thoroughly 
and yet to protect the surrounding parts The abdominal incuion is 
partially closed 

The packing is gradually removed in the next two or three days 
and after the general cavity has been shut off by the development of 
adhesions irrigation with salt solution or peroxide of hydrogen is 
permissible The wound heals by granulation and when nearly flush 
with the surface may be drawn together by strapping so as to limit 
the chances of development of a ventral henna 

A Ventral Hernia sometimes follows from the yielding of tl e cicatrix 
m the abdominal wall after an abscess has been opened and drained 
Both omentum and bowel perl aps matted together and adherent to 
the cicatrix are found m the protrusion In some cases it may suffice 
to protect andrestraimt with a truss but in others operation is required 
adhesions must be divided or broken down and often the opportunity 
can be taken for removing the appendix if this has not already been 
accomplished The margins of the divided muscles are then sought 
for and united by a row of buried sutures in the ordinary way 
or overlapped as described in discussing the subject of ventral 
hernia 

Tuberculosis ol the Appendix is found not uncommonly m patients 
who have died of other manifestations of the disease especially phthisis 
(30 per cent Keen) it is not often seen as an independent condition 
but most frequently comes under observation in men betw een the ages 
of twenty and forty who are the subjects of urmo genital tuberculous 
disease The affection may develop as an ulceration of the mucous 
membrane which slowly spreads from the tip and destroys the walls of 
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the organ, gi\mg rise finally to a large pencrecil abscess which opens 
into the bowel or dischar ges externally In other cases the condition 
is merely an elemenTm the 'evolution of the hyperplastic tuberculous 
growth of the ciccnm described elsewhere Occasionally the appendix 
is involved in a tuberculous peritonitis, and then the trouble may either 
have started in the appendix, or have reached it secondarily from the 
serous coat The symptoms of these conditions are in no way peculiar, 
and correspond to those of a chronic appendicitis 

Actinomycosis attacks the appendix, together with the c-ecum 
more frequently than any other abdominal organ The disease usually 
originates from the ingestion of infected material, and the result is the 
production of a hard, slowly enlarging mass, infiltrating the tissues in 
the right iliac fossa Sooner or 
later the skin gives way, and 
then the discharge of glairy pus 
and of the yellow sulphur like 
granules, together with the musty 
smell is pathognomonic Pyo 
coccal infection of the sinuses is 
only too likely to follow, some 
times originating from within 
the bowel and the case then 
becomes complicated by a sup 
purating element, which has an 
important bearing on the result 
Secondary foci are common, es 
pecially in the liver Treatment 
consists in excision of the appen 
dix, and even of the ciecum, if 
such be practicable and m the 
exhibition of large doses of iodide 
of potassium with curettage and 
drainage, but even when the 
organisms have been destroyed by 
the drug, the discharge of pus 
may continue, and the affection 
may prove fatal 

Tumours of the Appendix are uncommon, but more would be dis 
covered if every appendix that was removed was submitted to micro- 
scopical examination Carcinoma is rare, and behaves like a carcinoma 
of the bowel, forming metastases which cause death of the patient 
Carcinoid tumours are not uncommonly found in the appendix and 
are usually situated towards the free extremity of the organ quite 
often forming a rounded bulbous tip to the appendix In some cases 
however, they are to be found near the base of the appendix, when 
they have a tendency to cause diverticula of the appendix, and, at 
times even acute appendicular obstruction These carcinoid growths 
present an alveolar structure wluch is quite like a cancer (Fig 748) 
They may be so minute that they cannot be seen by the naked e\e 
and are only discovered accidentally on microscopical examination* 



Fig 7 *S — Low Power Drawing of 
a Section through the Tip of 
an Appendix showing how a 
Carcinoid Tumour fills the 





,,30 A MANUAL OF SURGERY 

The cells of these carcinoid tumours are somewhat small, arranged in 
irregular masses in the submucous, colt and extending in places into 
the other coats of the appendix (Fig 749) There are in the cells, 
minute granules which have the 
power of reducing sih er salts, and 
hence the) are called ‘argent 
affine' cells It is becau^ of 
this that some pathologists lia\e 
called such tumours of the ap 
pendix ‘ argentaffine tumours ' 
It is mast uncommon for an) 
metastases to occur, and carcinoid 
tumours ma) be looked upon as 
benign growths 

Affections ol the Liver 
Displacements ol the Liver are 
obviously not likely to be common 
since the organ is well supported 
both b) ligaments and attach 
ments to deep structures and 
b) the ultra abdominal pressure 
Should how ev er the abdominal 
panetes be relaxed and the intra 
abdominal pressure lessened it is possible for the In er to smk and thus 
hepatoptosis becomes an element in the syndrome known as GI£nard s 
disease The displaced liver is rotated forwards «o tliat its upper 
wall presents anteriorly with obvious resulting physical signs An 
enlarged liver may manifest somewhat similar phenomena but dulness 
is then found over the normal hepatic area . m hepatoptosis the normal 
site is resonant Some amount of dragging p3in and discomfort ma) 
be complained of but this is not general!) great enough to demand 
treatment other than the support of a belt together with such measures 
as shall assist m the restoration of the abdominal wall to a state of 
normal tonicit) 

Riedel’s lobe is the name applied to a Imguiform enlargement of 
the right lobe which projects downwards into the loin and is likely 
to be mistaken for a floating kidney It is frequentl) associated with 
an enlarged gall bladder probabl) containing stones which is covered 
in b) the projection The lobe may have a broad base of attachment 
to the liver or may be almost severed from it, and then its mobility 
is considerable and ma> be indejiendent of the liver A little care in 
examination should enable the surgeon to differentiate between this 
condition and a floating kidne) if the patient be laid ov er on the left 
side the examining hand can be insinuated between the lobe and the 
kidney Treatment is not required except for the condition of the 
gall bladder 

Rupture ol the Liver is produced b> injuries to the abdominal walls 
such as blows kicks ot crushes or it may be tom by the broken end 


Pig 749 — Microscopical Drawing 
or a Carcinoid or the Appendix 
SHOWING THE SMALL CELLS AR 
RANGED IN MASSES 
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of a rib Penetrating injuries also occur, as “d^fhe 

thrusts, and the organ may be involved ’^gu^ ^ merely torn 

resulting lesion vanes considerably the g f rP pi v incised^ bv a 
or contused from a non penetrating : ^ J Iarger venous 

sharp-cutting implement ' v ] llch J°}j* aometl mes produces almost 
trunks are likely to be divided a bulle someWKSp^ t0 som e 

total disorganization The X!. nrean' if It? firm and sclerosed, 
extent on the condition of the °rga , i whjch would otherwise 
it may receive little damage from a , f at ty it is readily 

do it considerable harm whilst if it is enlarged and latcy, 

torn . „, w h i<; often not very excessive. 

The chief Symptoms are shock ,"J”i ond £ am an d the evidences 
pain and tenderness in the nghtnyp important, and upon 

of loss of blood The last is. perhaps, the ‘Xiuld the capsule 
its severity depends to a Urge “'®, ,„,raglandular ecchymosis and 
remain intact, there is considerable g ltonea j cavity, such a 

laceration, but no free blood es^P^, abs P ceS s of the liver When 

lesion is not unlikely to be h J morr hage and escape of bile are 

the capsule is torn, intraperitoneal h £ suffering from all the 
sure to ensue, if slight the pat > bIoCK f ma y recover, the blood 
phenomena characteristic ot loss cicatrizing This process 

being absorbed, and the wound taundice ana some vomiting, 

is usually attended by a certain amount .of t Well marked 

whilst the unne is also tinged L^7„ d ,he abdominal wall ,s held 
pyrexia may follow the initial . the upper part of the abdomen 
rigid The blood collects at first"' u " om S, 0 „l y there is some 
but gradually extends throu gh which intestinal bacteria 

associated injury of the gut d general peritonitis In the 

find their way, giving rise to a local 1( , [t « |ob! , 1S ent ,rely torn off or 

a porS hopeSy conK deffh from haimorrhage is almost certain 
to ensue in a very short tune turns mainly on the history of the 

The Diagnosis of hepatic nip an d the res ulting symptoms 

accident, the situation or y din „ associated with pain in the 
Evidences of intrapentoneal jt must not, however, be forgotten 

right side, are extremely sugge ^ and tenderness may be 

that much shock, cons ‘ Q ^ , th Itver may have sustained no serious 
caused by an injury, and yet u» 

damage simp le cases consists merely m careful 

The Treatment m ttie tibo i dinK himself in readiness to interfere 
expectancy, the surgeon | SUJ)ervene The patient is kept 

should any untoward ^T^cessary, be applied to the side, the diet 
quietly in bed, ice may, , er bowel emptied by enema In the 
is limited to fluids, ana dia gnosis of ruptured liver is tolerably 
more serious cases, « lanarotomy should be undertaken, and an 
certain, an evploratmy t ^ wound (Figs 750 753) Quite a number 
attempt made to aeJ ‘ nder surface of the hver, and it is most 1m 
of wounds occur on t Jd ^ explored carefully The surgeon's 

portant that this sur {he ab domen and the liver grasped and 

left hand is mscricu 
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The Symptoms are in some instances extreme!} slight, the patient 
perhaps d}ing of peritonitis due to its rupture without its presence 
having been ever suspected, or retaining the pus encapsuled for j ears 
The individual usuall} complains of a cense of pain and fulness m the 
nght hypochondnum, and an the more acute cases this may be accom- 
panied by severe pain and localized tenderness over the "-hole 
hepatic region, the pain being also referred to the right shoulder. 
When the pus encroaches on the upper surface of the li\ er, a cough 
on taking a deep breath is rather characteristic. A certain amount 
of febnie disturbance occurs, the degree of which depends on the 
rapidit} of formation of the abscess, in the more acute forms the 
temperature is high and rigors may be present , in the more cliromc 
variety there is come fever in the evening, and night sweats occur. 
The pyrexial phenomena are associated with loss of appetite, rapid 
and well marked emaciation, and perhaps a slight amount of icterus 
On ph} steal examination a more or less evident enlargement of the 
liver will be detected, but there is neither fluctuation nor a sense of 
elastic tension unless the abscess is v ery superficial The dulness often 
extends up towards the thorax rather than downwards though the 
contrary obtains when the abscess is situated not iar from the fie* 
margin of the liver 

Left to itself the abscess maj become adherent to the anterior 
abdominal wall and point in the epigastrium, its onward passage being 
indicated by congestion and oedema of the panetes , or it may open into 
the peritoneal cavity , or into one of the hollow viscera, such as the colon 
or duodenum, or, again, it maj travel upwards, burrowing tlirough 
the diaphragm and either bursting into the lung. Us contents being 
expectorated, or into the pleural cavit} , leading to an emp} ema Occa- 
sionally it remains passive as a chronic encysted abscess, and then 
the w alls become v ery thick 

In many cases the diagnosis of suppuration is b} no means cas}, 
and mistakes are often made, the condition being looked on as one of 
simple hepatitis A history of dvsenter} is of great importance, and 
assistance may often be afforded b} an examination of the stools, as, 
although the amoebae themselves are only present in the acute stage, 
the resting or enc} sted forms may persist for long periods These are 
spherical, refractile bodies containing four nuclei, and must be careful!} 
distinguished from the c}sts of the £ colt, which are usual]} oval, and 
may contain up to eight nuclei A blood-count may also help, and 
especially a differential count , but sometimes it is of little value, since 
a leucocyte count of 20 000 or more can occur without suppuration 
A marked increase in the polymorphonuclear leucocytes, together w itb 
a diminution in the small lymphocytes is always suggestive of the 
presence of pus, due to pyogenic organisms, in a pure amcebic abscess, 
Jeucocytosis occurs with a comparative!} small increase of polymorphs 
A doubtful diagnosis can sometimes be confirmed by the aspirator 
or exploring syringe, but this should not be utilized unless one is fully 
prepared for immediate operation i» the case of pus being found Manson 
directs that the aspirator needle should be introduced m the follow- 
ing situations (1} In the right axillary line through the seventh or 
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eighth costal interspace (2) just below the ribs in the right nipple 
line (3) immediately below the lung m the line drawn downwards 
from the angle of the right scapula Some recent work suggests that 
the injection of a dye {thorotrast) may be of use in the X ray diagnosis 
of these cases but there are considerable risks attendant on its use 

Treatment.— It is important to realize the prophylactic value of 
emetine in the early treatment of amcebic dysentery as it is found 
that the patients who has e been given this drug during the acute stage 
of the dysentery show only a comparatively small proportion of liver 
abscesses In the acute stage of amcebic hepatitis moreover, injec- 
tions ot emetine {006 grm daily) will often succeed m detemumng 
resolution without suppuration At a later date it is also probable 
that treatment by emetine will tum an amoeba-containing abscess 
into a sterile cav.ty and thereby permit of the absorption or encap- 
sulation of the pns, cases of this type are on record In the imjority 
of patients, however, operation is necessary bat if time permits, a 
proDhvIactic course of emetine is desirable 

Aspiration repeated once or twice, has been frequently employed, 
and with some success when preceded by a course of emetine , but 
apart from this It IS possible to determine an attack of septic peritonitis 
or pleurisy from rnfion through .he needle puncture « 
been suggested by Sir Leonard Rogers that inasmuch as the entarnceba 
is easily killed by comparatively weak solutions of quinine all that 
\1 needed in amcebic abscesses is to aspirate the cavity and then intro 
duce TO to 40 grains of bi hydrochlorate of qumme, and employ no 
drainage The results hitherto have been encouraging A rapid 
mcrosfopic examination of the pus should be made at the time, and 
^organisms other than the amceba are found, the ordinary operation 

^The* pracRce^siurlly^folluived is m accordance with the surgical 
law of treating suppuration, viz by inns.TO and drainage If pointing 
in front and IdhVrent to the par.etes there IS ^difficulty or danger 
in making an incision over the most prominent spot and laying the 
caiuty open, it is then well flushed out and a dramage-tube inserted 
If on dividing the abdominal par.etes it is found that the liver is not 
yet adherent? precautions must be taken similar to those emploj/ed 
with the mtraperitoneal abscess connected with appendicitis 
ThetenSSrom cavrS must be carefully walled off by sterilized 
gauze before lettmg out the pus which is of course done slowly, and 
the assistant must keep the par.etes in close contact with the hepatic 
tissue It may be possible to insert a few stitches through the liver 
substance, securing it thus to the parietal peritoneum, otherwise one 
must trust to careful packing After opening the abscess, it is usually 
advisable to wash it out, and this may with advantage be repeated 
subseouentlv A large drainage tube is inserted, and packed around 
mShsaSn to prevent purulent extravasation 

When the abscess is in its most common situation, viz the back 
of the n«dit lobe, it is often most satisfactory to open it from the side, 

• Hepato Lienogr aphy by the Aid of Thorotrast Quarterly Journal of Medicine, 
January, 1933 
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a similar proceeding is sometimes needed when an abscess has been 
opened from the front and does not drain proper! v An incision is 
made a little behind the mid axillary line through the ninth or tenth 
intercostal space and a portion of one of the adjacent nb» removed 
The pleural cavity is opened and the costal pleura studied carefully 
to that portion which covers the diaphragm it will be found that this 
structure lies nearly vertical in this position and but little difficulty 
is experienced in shutt ing off the general pleural cav it V The diaphragm 
is then divided and not unfrequently the peritoneal cavity is opened 
it must be carefullv protected by gauze packing and then the liver 
is incised less commonly adhesions may have already formed or a 
bare area of the In er may be found through v\ hidi the pus can be with 
drawn and the abbess opened The progress of these cases is often 
mast satisfactory if effective drainage is maintained Occasionally 
witl out any obvious reason healing is delayed and suppuration 
persists this is sometimes due to a re-ab«orption of amcebm from the 
bowel and it may be desirable under such conditions to administer a 
suitable course of emetine 

Hydatnl Cysts occur in the liver more frequently than in any other 
part ol the body For general details as to the life-history o! the T ama 
echinococcus and the structure of hydatid cysts sec p 240 They pro- 
duce a localized painless enlargement of the liver the cysts varying in 
size from a small marble to a child s head the outline is well defined 11 
superficial but not so if placed deeply the cavity is usuallv filled with 
fluid and daughter cy sts Fluctuation may be distinguished and a 
hydatid fremitus or thrill (arising from the concussion of the contained 
daughter cy sts) may it is said be elicited on palpation T1 e diagnosis 
is easily made if the cyst projects from the lower border but when 
deeply embedded in the organ it may be exceedingly difficult and the 
tumour can only be distinguished with certainty from carcinoma or 
syphilis by tl e use of the aspirator orpreferablv by an open exploration 
The character of the fluid withdrawn from a hydatid cyst is at once 
conclusive as it is of low specific gravity slightly opalescent with no 
albumen and a trace of salt the presence of scolices or booklets 
(Fig 91 p ”40) is the pathognomonic feature 

Terminations — The cy st may remain latent and innocuous or may 
actually dry up and form a mass somewhat like wet mortar owing 
to the death of the organism or it may burst and be evacuated in 
different directions with or without suppuration Thus it mav 
open externally through the abdominal panetes or into the peritoneal 
canty causing fatal shock and in many cases peritonitis or into the 
stomach or intestines spontaneous cure usually resulting or it may 
penetrate the diaphragm and the contents be expectorated or set 
free m the pleural cavity causing a rapidly fatal pleurisy It has been 
known to open into the pericardium or even into the hepatic veins 
the contents then being impacted in the right auricle in both cases 
immediate death resulted 

Treatment -The best plan of dealing with a hydatid cyst is to lay 
it open either tlirough the anterior abdominal wall or tlirough the 
costal panetes and diaphragm to empty it of its contents and if 
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possible to enucleate the lining wall or ectocjst which is often but 
looselj connected to the granular endocyst This is usually accom 
plishcd at one sitting Similar precautions as to protecting the peri 
toneum ire taken as for an abscess When the surface of the liver 
is exposed it is advisable to puncture the cj st first with a trocar and 
cannula so as to reduce the tension within it It is then incised 
freely and the loose daughter cysts removed This is facilitated by 
flushing out the ca\ity with sterilized salt solution The endocyst is. 
rcmo\cd either b\ enucleation with the fingers or a blunt dissector 
or it may be possible to detach it by irrigation the nozzle of the irrigator 
being inserted beneath it If enucleation is completely successful 
the lesion in the liver ma> be closed and the abdominal wound sutured 
in the ordinary way without drainage (Hamilton Russell) dependence 
being placed on the aseptic organization of the blood clot which fills 
the cavity in the liver If for any reason this seems undesirable a 
gauze packing .s introduced into the cav.t> and healing by granulation 
fs allowed to proceed If however part of the lining wad is left a 
drunage tube roust also be introduced and the cavity subsequently 

'XaUempT^l fumade to remove the fibrous ectocyst as ,t is 
close!, connected until the liver substance and grave hemorrhage 
might follow any interference with it 

l suppurating hydatid cyst is dealt unit according to the same 

rules of treatment as hold good for abscess of the liver 

Tumours ot the Liver are rarely primary Adenomata develop as 
sharply defined masses usually in the right lobe and only cause symp 
tom? by their size and weight In some cases suitably situated 
removal is quite possible Angwmata may be similarly localized but 
the r removal is riely feasible on account of their size and in that they 
are likelv to he multiple Carcinoma may be primary and removal 
Dracticable but one can never be certain that secondary nodules 
fmnossible to recognize are not already in existence Extension of 
malignant disease of the gall bladder to the liver may tempt the surgeon 
to i.nfWake removal but it is almost certain that when once the disease 
has spread outside the gall bladder ,t lias developed m dmeet.ons other 
than that which is visible and removal will be useless Secondary 
tumours are common and follow a carcinoma of the intestinal canal 
esneciallv of the stomach or large intestine (Fig 754) or perhaps may 
be a sequel of cancer of the ovary uterus or breast The liver is also 
involved secondarily in melanotic disease of the skin or retina In all 
these cases the organ becomes enlarged and its surface irregular due 
to the projection of nodular masses of the growth in cancer they are 
frea uently more or less umbilicated Pain is not generally a prominent 
symptom but ascites and jaundice develop m malignant cases from 
pressure on the portal vein and biliary ducts in the portal fissure and 
cedema of the legs may be caused by compression of the inferior vena 


Gummata are developed in inherited and acquired syphilis and are 
of sufficient size to need careful diagnosis from the more serious growths 
which develop m the liver They are single or multiple and occur in 
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the form of rounded, jellowuh, non vascular masses, wluch caseate, 
and are surrounded by much fibrous tissue Absorption is followed 
by considerable cicatrization, which leads to deformity The diagnosis 
from secondar} carcinoma is not ahva\s easy The history of the 
patient must be carefull\ considered, and if an} doubt arise, the W asser- 
mann reaction is tested Carcinomatous growths have hard umbih- 
cated surfaces (Fig 754), if the} can be felt, enlarge rapid!} with marked 
cachexia, and earl} produce jaundice and ascites Gummata are slow 
in their progress do not generall} affect the structures in the portal 
fissure, and may be associated with an en’arged spleen from lardaceous 
or gummatous disease A course of antis}phihtic medicine will neces 
sanl} influence the case v era decided!} 

Actinomycosis of the liver i» usual! \ sccondar} to an affection of the 
alimentar} canal, particularlv the appendix or transverse colon, or 
maj be due to a direct spread of the infection 
The liver is enlarged, and ma} be covered 
with adhesions On section the affected area 
presents a trabecula ted hone} combed appear 
ance, which has been compared to a sponge 
«oaked in pus There is much fibrosis 
around, and the trabecuhe are markedlv 
fibrous The pu» contains the characteristic 
granules of the fungus The clinical history 
is that of an hepatic abscess, and the prognosis 
is bad Treatment is as for the disease else- 
where 

Affections o! the Gall-Bladder and Bfliary 
Passages. 

The Gall-Bladder (Fig 755) is a pear-shaped 
sac lying under cov er of the Iiv er and pro- 
jecting into the peritoneal cavity Its av erage 
length is about 3 to 4 inches, and it is 
normalh capable of holding about an ounce 
of fluid An enlarged gall bladder projects 
downwards and towards the umbilicus, con- 

stitnting a rounded swelling which moves 

n G -54 —Liver covtai-- ' vlth re5 P lratlon - and is almost always in 
m manv Secovdaby c1 °^ relation with the anterior abdominal 
Deposits. wall , it is freel} mobile from side to side, and 

The pnmary growth was in has attained such dimensions that it has been 
the stomach. operated on in mistake for an ovarian cyst 

It is attached to the liver by reflections ol 
the peritoneum which varv somewhat in their insertion, as a rule, 
about a fifth of the circumference of the gall bladder is* in contact 
with the liver The attachment is loose, and when once the right 
la}er has been reached it is east to strip the gall bladder from the 
liver The cystic artert reaches it at some distance from the fundus 
In a few cases the gall bladder has a complete peritoneal investment 
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swinging loose from the liver on a mesenterj and in two cases the writer 
has seen serious colic develop apparently from this lax attachment 
much in the same way as a long appendix can cause appendicular colic 
Removal of the gall bladder demonstrated the absence of stones 
and cured the condition Such a condition may be termed Gall Bladder 
Colic to distinguish it from the biliary colic produced by gall stones 
On another occasion torsion of the gall bladder was observed The 
patient came into hospital for a supposed acute cholecystitis but on 
operation the gall bladder was found to be twisted around on its own 
hepatic attachment and to be practically gangrenous the symptoms 
had only lasted for twenty four hours 

The Cystic Duct is about 2 inches in length or rather less and is 
arranged more or less in a spiral fashion by the attachment of the pen 
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toneum It w.ll ordinarily permit of the introduction ota No 5 catheter 
toneum healthy state the mucous membrane is in such folds 

£* T cannot be passed along it The Hepatic Duet (HD) is 
inches mtagth and is formed b) the junction of the right and left 
ducts which issue from the liter at either end of the transverse fissure 
,in ltP toeether at a very obtuse angle The duct passes down 
with the hepatic artery and a little above the upper border of the 
0 f the duodenum is joined at a very acute angle bj the cystic 
diict P The Common Bile-Duct (CBD) is about 3 inches in length 
nd takes a No 7 catheter one inch or more of it is to be found above 
♦hi. duodenal border and then it dips behind the viscus and after lying 
between the inner border of the gut and the head of the pancreas it 
perforates the bowel obliquel} (\) sometimes being distended just 
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before its termination to constitute the ampulla of Vat er, and into this 
the duct or ducts of the pancreas also open 

There are no known clinical or laboratory tests of the efficiency of 
the In er and its excretory apparatus Radiography can only detect 
calculi if there is sufficient calcium m their substance (Plate XAI \ ) 
Recently how ever a method known as Chokcy stography is used by 
means of which some idea of the gall bladder can be secured prior to 
operation It consists m a radiographic examination of the gall bladder 
after the administration by mouth or rntrav enous injection of a suitable 
dose of sodium tetra lodophenolphthalem The patient is prepared 
as for a banum meal by purgation and starvation and the dose is then 
administered if by mouth in gelatine capsules which will not dissolve 
until the intestine is reached if by the veins 45 gems dissolved 
in 40 c c of double-distilled water The greatest care must be taken 
to prev ent the slightest trace of this solution escaping outside the v ein 
or sloughing and suppuration will inevitablv occur A radiograph 
of the right subcostal region is taken previously for comparison and 
agam after intervals varying from twelve to twenty four or thirtv six 
hours Details of procedure vary much but the results are very 
promising If there is no hindrance to the entrance of bile or to its 
escape from the gall bladder and if the organ is capable of earning 
on its concentrating w ork normally then it Incomes visible as a shadow 
owing to the presence within it of the drug which is opaque to the 
X rays (Plate \\111 ) If on the other liand the excretory duct is 
blocked as by a calculus or malignant growth or if the part is in 
capable of undertaking its function as a concentrator of the bile no 
shadow will appear \ anations in the shape of the gall bladder may 
be detected when they are due to extrinsic causes such a» tumours or 
adhesions and calculi may reveal themselves as a mottling of the 
shadow if the ducts are patent 

Rupture or Perforation of the GaH Bladder results from such injuries 
as blows crushes kicks etc but it may also be produced by penetrat 
ing wounds or bullets occasionally it follows ulceration from within 
as from a large impacted gall-stone Blood and bile escape into the 
peritoneal canty Pure bile is stenle but if anv inflammation of the 
biliary passages has occurred organisms are sure to be present If a 
considerable quantity of bile escajies suddenly into the peritoneal sac 
acute peritonitis is certain to follow sooner or later whether organisms 
are present or not 'light jaundice arises from absorption by the peri- 
toneum of bile which may also be found in the unne A. more gradual 
escape of the secretion will probably lead to the formation of a localized 
intrapentoneal abscess or collection of fluid associated with jaundice 
and possiblv day -coloured stools In a penetrating wound bile and 
blood will escape on the surface and septic peritonitis is almost sure 
t o follow The prognosii ol cases of perforation due to stone is always 
bad since the patient has probably wen accustomed to sev ere attacks 
of pain and the chan ge in type may not be recognized until too late. 

The immediate Symptoms are those of shock and severe hypo 
chondnac pain and this will be succeeded either by acute pentomtis 
ox by the formation of a localized intrapentoneal swelling together 
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with mild jaundice Wien the existence of such a lesion is suspected 
Treatment always consists in an exploratory laparotomy The con- 
dition has probably been diagnosed as one of perforated gastric or 
duodenal ulcer, and it is only the character of the exudate that calls 
attention to the biliary passages Should only a small injury be found in 
the gall bladder it is perfectly feasible to dose it by sutures, a gauze 
wick should, however be passed down to the lesion for a few days, so 
as to provide a means of drainage should leakage occur A more serious 
rupture necessitates remo\ al of the gall bladder Should the common 
bile duct be entirely divided the ends may be united by suture, but in 
grave cases, where the gall bladder is undamaged and healthy, it may 
be wiser to close the ends completely and undertake a cholecysten- 
terostomy 

Inflammation of the Biliary Passages is of frequent occurrence, and 
generally arises as a sequela of gastro-duodenal catarrh The affection 
is similar m nature to that commonly seen in other tracks lined with 
mucous membrane, and may be limited to the main bile ducts and 
their extensions into the liver (cholangitis) or may also involve the 
gall bladder ( cholecystitis ) The catarrh is determined by the presence 
of microorganisms, ana streptococci, staphylococci, or the B coti, 
are most frequently present the condition may be limited to a simple 
catarrh, or suppuration may follow 

Catarrhal Cholangitis is of frequent occurrence and presents two 
chief clinical types the acute and the chronic In the acute form it 
is common in young people, arising from over eating or injudicious 
food, combined perhaps with exposure to cold and wet The patient 
feels ill perhaps shivers looks a little sallow, or maybe is actually 
yellow (catarrhal jaundice) Abstinence from all but fluid food and 
the administration of mild purgatives, especially of the saline type, 
will generally free the patient from his symptoms in a very short time 

Sometimes the condition is of a more chrome type, occurring then 
in people of middle life, who are the subjects of persistent dyspepsia, 
often caused by late hours, irregular and injudicious meals, constipa- 
tion and perhaps mental and nervous tension Indulgence m alcohol 
adds to the trouble These people are frequently ‘livery’ and look 
more or less sallow, but are not actually jaundiced, they lose weight, 
and are irritable to a degree, but none of the graver symptoms of 
malignant disease are to be found The liver is probably a little 
enlarged and may be tender, and the gall bladder may be palpable 
It is this type of patient m whom gall stones are liable to develop andfor 
whom courses of water do so much good, as at Carlsbad or Harrogate, 
where hydro therapeutic measures are combined with early hours 
and a rigid dietary The essential elements of the treatment can be 
quite well earned out at home if the patients will submit to the restric- 
tions that must be enforced 

Infective Cholangitis is a much more serious affection, and in severe 
cases may lead 1 0 a fatal issue It is usually' due to the presence of a stone 
or stones in the common bile-duct, but may arise from other causes, 
eg ascarides or hydatid cysts which base escaped into the biliary' 
passages from malignant disease, or it may spread backwards into 
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the liver from a suppurating gall bladder The general phenomena 
which follow an attach of bill an colic owing to the attempted or sue 
cessful passage of a gall stone are due to this can^ and hence fever 
with or without a shivering fit a certain amount of jaundice ("men 
is easily comprehended when one remembers the low pressure at which 
the bile is secreted) enlargement and tenderness of the liver are to be 
looked on as the characteristic features of a mild attach- Treatment 
necessarily consists in removal of the cau^e if possible or failing that 
in draining the biliary passages by cholecyst ostomy It must not be 
forgotten that the persistent presence of Mich a condition mav lead 
not onh to mischief in the liver but also to chronic pancreatitis and 
to adhesive peritonitis which may complicate future operative pro- 
cedures and therefore in any patient with well marked svmptoms 
operation should never be long delayed. 

In the more serious type of this affection suppuration extends along 
the biliary passages in the liver and leads to multiple abbesses a 
condition already noted Drainage of the gall bladder with removal 
of the causative stones if present is the onh hope of cure but the 
prognosis is very grave 

Cholecystitis or inflammation o! the gall bladder is most commonly 
the result of the presence of stones in that cavity but may also arise 
as a sequela of typhoid fever Indeed the B tsphosus seems to have 
a special predilection for this viscus and mav reside there for years 
after the primary attach the individual as a typhoid earner being 
thus a danger to the community from his ability to discharge living 
organisms at intervals Streptococci or staphylococci are present 
m the other cases with or without the B colt 

There is nothing specially noticeable about the pathological pheno- 
mena except that the viecus is intra peritoneal and that there is some 
analogy between the troubles arising here and in the appendix There 
is however less tendenev for the peritoneum to be senouslv involved 
owing to the greater solidity and vascularity of the wall and its greater 
capacity for stretching thus a distended gall bladder may contain a 
large quantity of muco-pus without giv ing way and the viscus has ev en 
been opened in the pelvis or through the sac of a hernia Protective 
adhesions frequently dev elop betw een the gall bladder and the stomach 
duodenum or transverse colon and not a few of the uncomfortable 
symptoms produced by gall-stones are dne to their existence 
The cli meat history vanes according to whether the condition is chronic 
or acute In the chronic variety produced bv gall stones the symp- 
toms are part of the syndrome characteristic of that condition and are 
but little noticeable in themselv es The gall bladder mav be enlarged 
and a little tender on pressure should the cvstic duct be blocked it 
will be distended with mucus or muco-pus according to the degree of 
vrrAa\vo& yrc-esss/i TVrt amir iunn n> evidenced, by marked pain and 
tenderness in the right hypoebondnam together with vomiting con- 
stipation and fev er The constipation may be very marked as it i-> 
due to paralysis of neighbouring coiL. of intestine and especially the 
transverse colon The abdominal wall is held rigid and the nght 
rectus is very tense but the enlarged gall bladder can usuallv be 
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detected beneath it Vs a rule a sufficiencj of adhesions forms to 
protect the general cavity of the peritoneum and then the abscess 
if unrelieved bv art maj burst into the bowel or may open external!} 
and discharge itself In the most severe forms sloughing and gangrene 
of the stall follow {phlegmonous or gangrenous cholecystitis) so that 
general peritoneal infection maj ensue In the milder forms the m 
flammatlon may m time subside the gall bladder emptying itself 
per mas naturalcs but adhesions of a more or less set ere character 
ate likely to be left and the gall bladder itself may ■stank and ai rophj 
Cholesterosis of the Gall-Bladder -In this condition the following 
changes take place the epithelium and stroma become infiltrated 
ssitlXpoids and cholesterol and tn the stroma large foamy cells 


Fig 
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whole appearance resembling that ot a ripe strawberry (strawberry 

consists in dealing with the cause if such be gall stones 
In the* acute variety of suppurative inflammation the gall bladder 
h. removed without delay just as one removes an inflamed 
should be frequently many newly formed omental adhe* 

sion^but it 25 difficult q as a rule to clear the gall bladder and excise 
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stomach duodenum colon or pelvis of the kidney may then occur 
and thereby relief be given to the symptoms or they imj escape into 
the general peritoneal cavity and cause diffuse peritonitis 
The Cluneal History of a case of cholelithiasis is obviously very 
variable according to the exact location and condition present 

i In what lias been termed the Pro Iromal Stage when the stones are 
free m the gall bladder and not doing much harm the symptoms are 
referable rather to the stomach than to the hypochondnum The 
patient complains of a sense of weight and fulness in the epigastrium 
particularly after meals accompanied by flatulent distension which 
is relieved by belching or entirely removed by vomiting Tins may 
last for years and is usually accompanied by constipation Sometimes 
the discomfort amounts to acute pain which doubles up the patient 
and may be more severe on taking a deep inspiration With these 
phenomena there may be a sense of chilli 
ness scarcely amounting to a rigor and 
when the pain passes the patient may per 
spire Heisoftenalittlesallow especially 
on days when he feels bilious and there is 
some tenderness over the gall bladder but 
the diagnosis of gall stones is scarcely 
warranted unless the pain is v cry acute 
Unfortunately in this stage radiography 
does not often help in the diagnosis 

2 When the gall-stones are loose m 
the bladder and attempting to escape 
more definite and distinct phenomena 
result Pain is perhaps the most marked 
feature and may be of various types 
(a) There is the localized pain due to the 
irritation of the gall bladder itself which 
is rather a dull ache referred to the right 
hypochondnum shooting through to the 
„ , _ back about the level of the tenth rib 

«“b£ SS. ™ d Perhaps up to the right shoulder 
to indicate the Usual tlu s torm is usually inCTeased on movc- 
Situations tor Impaction ment (6) Pain is also complained of 
of Gall stones due to the adhesions which form about 

GB Gall bladder HD hepat c the gall bladder and hamper the move 
5““ c Sd "I™' 5 01 'he stomach or Intestine this is 

common b le duct pd pan oUen epigastric in location and may be 
creat c duct D duodenum of a colicky nature especially after meals 
(c) The worst pain is the typical bdtar, 
colic due to the efforts of Nature to expel the stones This is often of 
an excruciating character starting suddenly continuing for a while 
and often ceasing as suddenly as it commenced when the stone passes on 
or slips back the patient may be collapsed owing to its seventy It 
radiates from the right hypochondnum shooting over the scapular 
region and into the back the gall bladder may be enlarged and tense 
during the attack and the Uver somewhat swollen Vomiting usually 
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occurs during or after an attack, and jaundice generally follows it, being 
due to the swelling of the mucous lining of the biliary passages, which 
prevents the escape of bile if the stone slips back, it is not so likely to 
occur The presence of many loose gall stones often determines an 
enlargement of the gall bladder, which can be felt from the outside 

3 Impaction of a stone in the cystic duct (Fig 760) is characterized 
by pain which is more or less persistent but with paroxysmal ex 
acerbations, and the gall bladder becomes distended with its own 
mucoid secretion (hydrops) until it maj attain a considerable size 
Jaundice is usually absent Not uncommonly acute inflammatory 
phenomena follow (acute suppurative cholecystitis), and this may lead 
to ulceration or perforation Less frequently chronic suppuration 
occurs, constituting an empyema of the gall bladder 

4 Occasionally a stone becomes lodged at the junction of the cystic 
and the hepatic ducts, and then the manifestations of obstruction are 
very severe, and the pain may be very acute Icterus is intense, but 
the gall-bladder may be empty , the liver is certain to be much enlarged 

5 The presence of gall stones in the common duct (C B D ) may give 
rise to symptoms of the most diverse type a small stone may originate 
very severe phenomena, whilst a much larger stone may cause less 
trouble Frequently several stones are present and sometimes they are 
embedded in a mass of soft ' biliary mud,’ consisting of inspissated bile 
salts Their location, too vanes considerably , a single stone is perhaps 
found most frequently in the lower part of the duct, whilst multiple 
stones involve its whole length The symptoms caused are pain of a 
paroxysmal character accompanied by vomiting, and jaundice, some- 
times of a severe type, occasionally less marked but rarely as persistent 
as the jaundice due to malignant disease The stone is more or less 
movable and acts as a ball valve at times allowing a certain amount 
of bile to pass In malignant disease the obstruction is often absolute, 
and the jaundice is of a more maintained character If the stone is 
located in the ampulla of Vater (Fig 760), it is easy to understand that 
pancreatic troubles are likely to be associated with the jaundice In 
this position it may ulcerate into the duodenum without much difficulty, 
but should a perforation form posteriorly, the retroperitoneal cellular 
tissue becomes involved, and a subphremc abscess may result 

The Treatment of gall stones is in the first place medical in character, 
and consists in a neid attention to the diet, which should be simple and 
easily digestible avoiding rich and fatty foods and all condiments, 
this is accompanied by regular exercise and the use of alkaline purga- 
tives of a saline character and an abundance of pure water This is 
best earned out at a spa such as Harrogate or Carlsbad, but can be 
arranged for at home if the patient will submit to the necessary regula 
tions Biliary colic is treated by fomentations and if need be by an 
injection of morphia, it is perhaps wise to administer hexamme as a 
biliary antiseptic, and salicylate of soda assists in increasing the fluidity 
of the bile It is quite an arguable question as to what happens in such 
cure 4 whether the stones are softened and passed or whether they 
become acclimatized in the gall bladder and cease to cause trouble 
At any rate, it is important not to waste too much time in this direction. 
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should the symptoms persist It has been already pointed out that 
gall stones are not to be looked on as perfectly innocuous lnflamma 
torv troubles of a serious character and e\ en malignant disease may 
be caused by them and therefore the persistence of symptoms and 
especially their aggravation indicates the necessity for surgical inter 
ference , 

In cases where the stone is discovered by accident during a laparo- 
tomy for some other condition removal followed by suture of the gall 
bladder (chokcysloiomy) is permissible and if the gall bladder wall is 
tolerably thick and healthy the abdominal incision may be closed 
without drainage 

When on exploration a number of stones are found in the gall bladder 
and no complications exist removal followed by drainage of the gall 
bladder (eJiokcysfostomy) was formerly the custom but it has been 
abundantly proved to be ineffective The mere existence of gall 
stones connotes a chronic inflammatory condition of its mucous lining 
which in this operation is still left behind and recurrence of calculous 
formation was only too frequent after it At the present time surgeons 
are practically unanimous in insisting that complete removal of the gall 
bladder (cl olccystcclomy) is necessary as well as of the calculi The 
operation moreover must never be completed without a thorough 
examination of the common bile-duct and of the hepatic ducts This 
can usually be effected without much difficulty by palpation a finger 
of the left hand is passed within the foramen of \\inslow and the 
common duct then lies immediately in front of it and by the practised 
finger even minute calculi can be defected 

In acute cholecystitis associated with impaction of the stone in the 
cystic duct or in the fundus of the gall bladder or m the proximal 
pouch like end (Hartmann s pouch) the case must be treated in a 
s milar way to an acutely inflamed appendix vtz by complete re- 
moval Very gentle manipulation is often necessary' in order to prev ent 
rupture of the viscus and escape of mfectiv e material 

In old standing cases where the patient has had repeated mild 
attacks of biliary colic and definite though not very deep jaundice 
it is possible that a large number (perhaps hundreds) of calculi are 
present and experience has shown that they are to be found not only 
in the gall bladder but also in the common bile duct and even in the 
smaller hepatic ducts which may be considerably dilated. Sometimes 
too the bile-ducts are full of a muddy deposit difficult to remove In 
such cases drainage of the biliary apparatus is absolutely essential and 
tl e employment of the gall bladder for this purpose if it be possible is 
generally ineffective owing to the small cahbre of the cystic duct 
Tl e gall bladder therefore must be excised and either the divided 
stump of the cystic duct dilated and used for drainage or it may be 
1 gatured in the usual way and the common bile duct opened ind 
drained (Fig 763) 

Impaction of a stone at the junction of the cystic and hepatic ducts 
is treated by cholecy stectomy and division of the cystic duct close to 
the stone it is usually feasible to milk the stone backwards through 
the opening of the div ided cystic duct If not the stump of the cystic 
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duct must be slit up the stone removed and the opening used for 
drainage purposes , , , 

A stone m the common bile-duct is removed by exposing and incising 
the duct taoUdochotomy) There is but little difficulty m effecting 
this if the stone is in the upper part above the duodenum with a nnger 
of the left hand in the foramen of W mslou it is localized and steadied 
and a longitudinal incision through the peritoneum and duct wall 
permits readily of its removal Careful packing with gauze swabs is 
necessarj to protect the peritoneum from the flow of bile which is often 
considerable The duct is then palpated upu ards towards the liver and 



, _ ( h, ,nt P Qtine so as to ascertain if possible the absence of other 

and the downward passage of a probe into the intestine makes 
ce rtam that the P»‘ent < F 'S 7&) After tra,„„ s e -In a few 

rases wte there has been found but " solitary stone and the history 
suaeests its recent extrusion from the jail bladder It may be permissible 
to close the incision in the common duct by sutures Of course a 
\ tu jj e 1S carried down to the site of the incision and maintained 

faTa few days to ensure an exit in case of leakage In the great 
maioritv of cases however the calculi in the bile duct are multiple 
and the symptoms of some duration and gravity the hepatic ducts are 
then certain to be inflamed more or less and may be considerably 
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dilated sometimes a good deal of grit or bile-mud is present Under 
these circumstances drainage is essential and may be e “^ cd tv '° 
directions (t ) A small catheter i> passed down the duct through the 
biliary papilla into the duodenum and retained there This causes 
dilatation of the papilla and thus provides a means of escape tor bile 
and possibly for mud or grit it also permits the administration of 
abundance of fluid (saline or carbonate of soda solution with glucose) 
bv the drip method as well as fluid meals e\ery three or four hours 

(n ) Tubes are also passed upwards and for choice these should be of 
small size so as to enable them to be placed if thought desirable m 
various dilated branches of the hepatic ducts Drainage is thereby 
secured and an exit provided for calculi etc Where mud or grit is 
present the tubes may advisably 


be of the Carrel type after the 
peritoneal cavity is shut off (in 
twenty four or thirty six hours) 
intermittent irrigation with saline 
solution mav be instituted and 
maintained until the bile is quite 
clear this may take two or three 
weeks 

If a stone is lodged behind the 
«ccond piece of the duodenum it 
is often possible to manipulate it 
upwards and deal with it above 
the bowel if tins is impractie 
able the duodenum must be mo 
bilized by dividing the peritoneum 
on its outer edge and then it can 
be displaced inwards sufficiently to 
enable the duct and stone to be 
reached 

When a stone is impacted in the 
ampulla of \ater and cannot be 
manipulated upwards the duode 
dlct A\D palpating TBc Am num should be opened on its an 
pllla op Vatek tenor aspect the biliary papilla 

sought out and a longitudinal 
incision made upwards from this so as to open the ampulla and allow 
the stone to be removed The walls of the bile-duct and duodenum 
are then sutured together thereby determining the formation of a large 
communication between the two (internal cf oledoeho-duodenoslomy) 
which permits of effective drainage of the biliary apparatus and is a 
most satisfactory and beneficial procedure 
Bionchobvhary Fistula — A rare complication of acute cholecystitis 
is a bronchobihary fistula In the majonty of recorded cases the most 
common position for the fistula was m the dome of the diaphragm 
over the apex of the nght lobe of the liver (Fig 763) Host of the 
cases end fatally bile-stained sputum being expectorated while signs 
of pneumonia develop m the chest 
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Operations on the Biliary Passages — No special preparation of the 
patient is required except in cases that have been long jaundiced 
This condition is often associated with excessive haemorrhage due to 
defective coagulability of the blood and this probably arises from a 
deficiency of calcium salts It is therefore advisable to administer 
intravenously see of a 10 per cent solution of calcium chloride for 
three days before operation blood transfusion may in some cases be a 
better procedure . , • c _ 

It is wise in all operations on the biliary passages to introduce a firm 
sand bag or triangular nr cushion horizontally beneath the patient s 
back so as to throw the liver 
forwards and thereby gam better 
access to the deeper parts 

A right paramedian incision 
is that usually employed It 
has however been recommended 
by Perthes that the incision 
should be made close to the 
middle line extending from the 
ensiform cartilage nearly to the 
umbilicus and then crossing 
the rectus horizontally out 
wards to the margin of the 
ribs The fibres of the rectus 
muscle are secured by mattress 
sutures to the anterior layer of 
the sheath above and below 
before being divided so as to 
prevent retraction and the rect 
angular flap of skin and muscle 
is then dissected up off the pos 
tenor layer of the sheath and 
peritoneum which are divided 
by an oblique incision The 
mam object of this procedure which gives an admirable approach to 
the biliary passages is to avoid division of the nerves supplying the 
rectus muscle It may be employed with advantage except in cases 
where drainage is likely to be necessary 

The peritoneum being opened the liver is rotated upwards and 
outwards and the intestines stomach and omentum are pressed 
downwards and inwards after protecting them by abdominal cloths 
In the absence of adhesions the object of the operation can usually 
be attained without much difficulty but not unfrequently the presence 
of adhesions complicates matters considerably they must be carefully 
divided with a view to preventing subsequent haemorrhage If the 
gall bladder is much distended it is sometimes necessary to tap it and 
remove its fluid content before a decision as to diagnosis or treatment 
can be readied Care must be taken not to allow the peritoneum to 
be soiled by the escape of bile mucus pus or stones which are almost 
always infected 
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For cholecystotomy the trocar puncture is enlarged by the knife, and 
the stone or stones removed by forceps, scoop or by digital extrusion, 
and then the opening is closed by sutures which do not encroach on 
the mucous membrane. One or two row s of stitdics may be employ ed 
according to the condition of the gall-bladder wall and it may be wise 
to strengthen the site of union by an omental graft. T or cholecystos- 
tomy a medium sized drainage-tube without lateral openings is stitched 
into the gall-bladder by catgut sutures, which should last about a 
week. The gall bladder is then fixed to the parietal peritoneum, and 
the remainder of the w ound dosed The outer end of the tube is passed 
into a bottle lying by the patient’s side, in which the bile collects 
When the tube becomes loose, the wound is lightly packed with gauze, 
and for a time the patient’s condition is uncomfortable, as the bile 
escapes into the dressings, which must be frequently changed As, 
however, the wound granulates, it becomes more difficult for the bile 
to escape externally, and. more easy for it to follow its natural course, 
and hence after two’ or three weeks the external flow usually ceases, 
and the wound may be allowed to do«e Should the escape of bile 
persist, further operative treatment becomes necessary If the 
presence of a certain amount of bile m the motions indicates that 
the common bile-duct is free from obstruction, the opening in the 
gall bladder may be completely dosed by sutures after freeing it from 
adhesions The absence of bile m the stools, however, suggests 
the preserce of some stricture or obstruction in the bile-duct, and 
if this cannot be dealt with, cholecyrtenter ostomy must be under 
taken 

Cholecystectomy, as already mentioned, is the operation of choice 
in the majority of capes of gall stones It is usually not a difficult 
procedure, and the mortality is small The serous coat is divided on 
either side and over the fundus about a centimetre from its reflexion 
from the fiver, and a line of cleavage is generally found without difficulty 
between the capsule of Gfisson and the body of the viscus. It is then 
easy to separate it from the liver, the cystic vessel* are secured by 
ligature, and finally the cystic duct is tied and divided If possible, the 
peritoneal coat is drawn together over the gap left by the removal 
of the gall bladder, but it is often necessary to pack this space with 
gau2e for a few days on account of oozing of blood In many cases 
the surgeon is able with advantage to reverse this programme, and 
commences by freeing and dividing the cystic duct and by securing the 
cystic vessels, it is then easv to detach the gall bladder, and the loss 
of blood is less 


A danger that must be av oided m this operation is the possibility of 
dragging up the common bile-duct together with the gall bladder and 
removing a section of »t unwittingly The cystic duct may be very 
short, or adhesions may be present between the proximal end of the 
gallbladder and the peritoneum over the common bile-duct, it is 
necessary, therefore, to define very exactly the position and character 
of the duct before dividing it Injury to the common bile-duct is a 
grave accident which must, if recognized, be dealt with without delay 
by suturing the end* together, or by’ constituting a new bile-duct. 
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secondary operations for this purpose are much more difficult and less 
satisfactory. 

Cholecystenterostomy, or the formation of an artificial communica- 
tion between the gall bladder and the bowel, is required in cases where 
jaundice persists, owing to absolute stenosis of the common duct It 
has also been undertaken for the relief of jaundice due to malignant 
disease, either of the common bile duct, the head of the pancreas, or 
of the intestine, the relief given under these circumstances is, of course 
only temporary The parts are exposed as described above, the gall 
bladder and duodenum are brought into contact, and a lateral anasto- 
mosis made by simple suturing, the technique being similar to that 
emplojed for a lateral anastomosis of the intestine 

Tumours ol the Gall-Bladder and Biliary Passages are usually malig 
nant, and of a columnar carcinomatous type, benign tumours are 
very rare, and merely of pathological interest Cancer is comparatively 
common, and is so constantly associated with gall-stones (some 
authorities state that 90 to 95 per cent of such cases also have gall 
stones) as to suggest that the irritation of the latter may induce the 
neoplastic formation (Plate XXV ) The disease is about three tunes 
as common in women as in men Cancer of the gall bladder usually 
commences near the fundus and spreads upwards The symptoms 
and signs are those of a hard painless swelling in the region of the 
gall bladder, with progressive loss of weight, and later on jaundice 
and ascites Primary cancer of the common bile-duct is rarer, and 
may commence at the bile-duct papilla, or higher up At first it causes 
jaundice without pain and sometimes distension of the gall-bladder, 
the jaundice is persistent, and gradually increases in seventy Gastric 
symptoms from pressure on the pylorus or duodenum may follow, and 
extension in various directions may determine different manifestations 
In either of these affections lymphatic dissemination along the falciform 
ligament may lead to the appearance of a secondary nodule near the 
umbilicus which is both of diagnostic and prognostic import 

Treatment is rarely practicable, as the disease is usually recognized 
too late Excision of the gall bladder, and, if need be, of the neigh 
bounng portion of the liver, may be practicable in a few cases, but is 
rarely successful For tumours of the common bile duct excision is 
sometimes possible, but recurrence usually follows, cholecystenteros 
tomy may relieve the intense jaundice and add to the patient s 
comfort 

Affections of the Pancreas. 

The pancreas is a glandular organ secreting an active digestive juice, 
which escapes into the intestine through the duct of Wirsung, this 
traverses the whole length of the gland, and opens with the common 
bile duct into the ampulla of Vater, a small accessory duct of Santorini 
IDS) opens into the bowel about an inch higher up (Fig 764) There 
are two chief methods of approaching the gland (1) The transpen 
toneal in which the abdomen is opened in the middle line above the 
umbilicus it is reached either above the stomach by dividing the small 
omentum,’ or by traversing the great omentum just below the great 
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secondary operations for this purpose are much more difficult and less 
satisfactory 

Cholecystenterostomy, or the formation of an artificial communica 
tion between the gall bladder and the bowel is required in cases where 
jaundice persists owing to absolute stenosis of the common duct It 
has also been undertaken for the relief of jaundice due to malignant 
disease either of the common bile duct the head of the pancreas or 
of the intestine the relief given under these circumstances is of course 
only temporary The parts are exposed as described above the gall 
bladder and duodenum are brought into contact and a lateral anasto 
mosis made by simple suturing the technique being similar to that 
employed for a lateral anastomosis of the intestine 

Tumours of the Gall Bladder and Biliary Passages are usually malig 
nant and of a columnar carcinomatous type benign tumours are 
very rare and merely of pathological interest Cancer is comparatively 
common and is so constantly associated with gall stones (some 
authorities state that oo to 95 per cent of such cases also have gall 
stones) as to suggest that the irritation of the latter may induce the 
neoplastic formation (Plate XXV ) The disease is about three times 
as common in women as in men Cancer of the gall bladder usually 
commences near the fundus and spreads upwards The symptoms 
and signs are those of a hard painless swelling in the region of the 
gall bladder with progressive loss of weight and later on jaundice 
and ascites Primary cancer of the common bile*duct is rarer and 
may commence at the bile-duct papilla or higher up At first it causes 
jaundice without pain and sometimes distension of the gall bladder 
the jaundice is persistent and gradually increases in sev erity Gastric 
symptoms from pressure on the pylorus or duodenum may follow and 
extension in various directions may determine different manifestations 
In either of these affections lymphatic dissemination along the falciform 
ligament may lead to the appearance of a secondary nodule near the 
umbilicus which is both of diagnostic and prognostic import 

Treatment is rarely practicable as the disease is usually recognized 
too late Excision of the gall bladder and if need be of the neigh 
bounng portion of the liver maj be practicable m a few cases but is 
rarely successful For tumours of the common bile-duct excision is 
sometimes possible but recurrence usually follows choice} stenteros 
tomy may relieve the intense jaundice and add to the patient s 
comfort 

Affections of the Pancreas 


The pancreas is a glandular organ secreting an activ e digestiv e juice 
nhich Escapes into the intestine through the duct o Wasting this 
traierses the tihole length of the gland and opens tilth the common 
bile-duct into the ampulla of \ atcr a small accessor) duct of Sanlonni 
(DS) opens into the bond about an inch higher up Fig pG-j) There 
aretXehlef methods of approaching- the gland ft) The tmnspcri 
toncal in nhich the abdomen is opened in the middle line above the 
umbilicus ,t is reached cither abuse the stomach bj dividing the small 
omentum or bj traversing the great omentum just below the great 
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curvature of the stomach or bj opening through the transverse 
meso-colon (3) The retroperitoneal method consists in an incision 
below the last rib in the lumbar region but on 1 > the head or the tail is 
exposed bj this procedure 



Fig 65 — The \ ariols Ways is which the Common Bile duct and tiiS 
DtCT OF WlRSUSG OPEN INTO THE DCODEKV I 
\ Normal B duct of Wirsung open ng into common bile duct C two separate 
openings D two openings on a papilla 

There are tw o chief risks associated with pancreatic lesions or opera 
tions {1 ) The organ is very freely supplied with blood and it is ex 
tremely difficult to ensure hemostasis Ligature of the pancreatic 
tissue causes necrosis and from the necrotic tissue ferments are set 
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free which act injuriously on the tissues around ind predispose to 
further hemorrhage Deep stitches and effective tamponade can alone 
be relied on in this direction (11 ) The leakage of pancreatic juice is 
a serious danger to the patient in that it is likely to determine necrosis 
of fat wherev er it spreads hence foci of fat necrosis may be found 
scattered extensively through the omentum and mesentery in all acute 
pancreatic lesions Moreover it acts most prejudicially on the pen 
toncum and induces either an aseptic peritonitis and intestinal paralysis 
which may prove fatal or determines an infective peritonitis if bacteria 

Wounds of the Pancreas are due to direct violence applied to the 
epigastrium and may result from penetrating or non penetrating 
injuries They are usually accompanied by lesions of other viscera 
such as the stomach or duodenum and surgeons sh ™ld remember 
the necessity for examining this viscus m any trauma ceonchtion n 
the neighbourhood Deep sutures and tamponade must be used in 
all cases where solution of continuity has cccurred the latte ^ 
needed not only as a haemostatic agent but also in order to dram 
away anv leakage of pancreatic fluid A certain number of non fatal 
cases of injury to the pancreas are followed by ^ncr eatic 

Pancreatic Fistula —Although the majority of cases of pancreatic 
fistuke follow traumatism from without a few cases have been known 

closes It is surprising how much pancreatic juice i is 

dav an average being i 300 c c per diem Lach year cases are 

recorded in which a successful end result has been obtained 

Acute Pancreatitis is a grave affection involving women rather 
Acute rancreauus 5 fataJ and not uncommo nly mistaken 

more frequently th i cerunt ,j diagnosed on the operating or post 

mortem ta Die « iLdinllv increases a similar haemorrhage some- 
^ 0rr n a !ar7StiSSS y mXhoUc subjects and is termed a 
times appears spoilt lt 1S Q Ulte possible for such cases to run an acute 
pancreatic a P°P® T {ata j without infection More usually the 
course and even p m the bacteria reaching the gland from 

condition is of strept fr ° m the ga ]j bladder by lymphatic dis 

the intestine or S P ® p bile even when a biliary calculus is lm 

pTted m"the amp“na ot Vater IS usually prevented by a valvular fold 
pactea in tne ampu p-mrreatic calculi occur and may light up 
of mucous membrane organ become* 7 enlarged 

an attack of £ d purulent foci are scattered here and there 

thickened and g around it are found necrotic spots due to 

® “S? Tf C !h! ££re*uc Sn. u d often involving the fatty 

the a ct 1 d mesentery Sometimes the whole gland or 

to slough An inflammatory 
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effusion develops in front which is usually virulent and sometimes 
haemorrhagic, it may be limited to the lesser sac of the peritoneum, 
then following the lines of a subphremc abscess, or it maj involve the 
general peritoneal cavity .. 

The Symptoms var> much but usuallj start suddenly with acute 
epigastric pain which soon becomes excruciating This is accompanied 
by shock nausea, and sickness and bj constipation and abdominal 
distension which are followed b> a serious collap-e that quickly 
threatens life The pain is due to the swollen organ pressing on the 
cceliac plexus of nerves The swelling of the abdomen commences 
in the epigastrium and though for a time the muscles mav be rigid, 
they often become slack subsequent^ At a later period cyanosis 
and dyspncea sometimes appear and a considerable amount of fluid 
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a cholecystostomy may be undertaken if the patient s condition 
w arrants it Inasmuch as the trouble is usually of streptococcal origin 
serum therapy may be useful 

Chronic Pancreatitis is not to be looked on as a very uncommon 
lesion It is frequently associated with gall stones and inflammation 
of the biliary passages and may follow gastro duodenal catarrh or 
ulceration The organ may be larger and harder than usual or is 
shrunken and sclerosed It may produce a swelling m the epigastrium 
which somewhat resembles a pancreatic carcinoma and the symptoms 
caused thereby are of a dyspeptic type Fixed epigastric pain is often 
present and a tender spot a little above the umbilicus Diabetes 
may arise in certain forms of chronic inflammation offensive diarrhcea 
with undigested fat m the stools and rapid wasting are also suggestive 
symptoms Operative treatment may be of value since pancreatic 
or biliary calculi may be found obstructing the duct apart from this 
benefit has certainly been 
derived by cholecystostomy 
and drainage of the biliary 
passages 

Pancreatic Calculi — It 
may be said that pancreatic 
hthiasis is a rare condition 
for less than 150 cases have 
been reported in the litera 
ture and in less than ten 
of these a correct diagnosis 
was made 

There are two different 
types of calculi (1) True 
stones consisting of carbon 
ate of lime and found in the 

ducts and (2) false stones . . . T 

or calcification of the parenchyma resulting from pancreatitis In the 
case of false stones in all probability the zetiological agent is in most 
cases to be found m disease of the biliary track True pancreatic 
stones are rounded and smooth and cause considerable dilatation ot 
the pancreatic duct {Fig 769) Stones may become impacted and giv e 
rise to acute abdominal pain which radiates round the flank into the 
small of the back X ray examination may reveal a stone and such 

an examination may be most useful but is mostly omitted Changes 
m the stools are also an aid to diagnosis The stools may be bulky 
frothy and rather foul excess of fat is not usually present Jaundice 
may or may not occur depending on the situation of the stone and the 
presence of pancreatitis or associated disease of the biliary tract 
Diabetes is quite frequently associated with pancreatic hthiasis 

Treatment consists of exploration and removal of the stone 

Cysts of the Pancreas have been observed and treated jn so many 
cases since 1S87 that their characters are pretty clearly known Simple 
complete obstruction to the duct has been proved experimentally not 
to be a sufficient cause for the disease some pathological condition of 



Fig 769 — Calculus in the Pancreatic 
Duct causing Considerable Dilatation 
of the Duct 
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the epithelium must al o be present prev enting the re-absorption of 
the retained secretion Slight traumatism is not an uncommon cause 
and a cyst mas dev elop as a sequela of an attach of inflammation w hich 
has quieted down The fluid within is usual!} turbid and brownish 
from admixture with blood odourless and « ith a fairl} high specific 
gravits it is of an alkaline or neutral reaction and contains albumen 
but no urea or bile it is capable of peptonizing albumen of emulsifying 
fat and of conserting starch into sugar The cvst can be felt as a 
rounded tense fluctuating or elastic swelhrg placed deeph m the 
abdomen immovable and perhaps transmitting the aortic pulsation 
The relations of a cyst to the stomach and transserse colon vary 
(Figs 766-76S) the cyst pnmanl} forms behind the stomach, but when 
it attains an} considerable size it projects antenorh and then most 
commonlv approaches the abdominal wall below the stomach and above 
the transverse colon (Fig 767) More rarel} it presents above the 
stomach (Fig y€ 6 ) or below the transverse colon (Fig 76S) Pan 
creatic cysts usuallv develop in middle life occurring most frequentl} 
in men Emaciation is sometimes marked since a good proportion 
of the fatty food passes away in the motions the <kin is often dirty, 
earthy and unhealthy looking 

Treatment consists in laying the cyst bare the surgeon usually 
finding his way toil between the stomach and transverse colon Its 
contents are then drawn off by trocar and cannula and arrangements 
made for drainage A large tube is inserted either through the front 
or from the back by the side of the vertebra? The skm around usuallv 
becomes irritated by the discharge owing to a process of digestion 
The prognosis with such treatment is good although healing may 
be slow and a permanent fistula ma\ develop Korte collected 101 
cases operated on of whom 5 died 4 from the direct result of the 
operation 1 from infection of the fistula 

Adenoma of the Pancreas is verv rare but each vear as it passes 
seems to yield one or two reported cases T 1 c adenoma arises in the 
islands of Langerhans and gives n>e to attacks of hvper m«ulimsm 
The attacks may be u_hered in b\ a period of lutlessness yawning 
muscular twitching and tremors per piration and aphasia After 
this the patient often becomes unconscious. The treatment consists 
in removal of the adenoma through a paramedian abdominal incision 
A few successful cases hav e been reported 

Carcinoma of the Pancreas is met with either as a primary gro vth 
of a spheroidal-cell ed tvpe umally scirrhus or is secondary to a similar 
disease of the stomach or pylorus The condition is not necessanh 
painful in the early stages and may produce an ov oid or oblong mass 
at the junction of the epigastric and right hypochondriac regions As 
it dev elops it becomes more painful and the patient wastes and Io>es 
appetite and energy Jaundice graduallv supervenes and becomes 
absolute with an enlarged gall b'adder A ban urn meal may reveal 
a very dilated duodenum due to pres, ure of the growth on the third 
part of the duodenum (Fig 7,0) 

An anastomosis between the gal! bladder and the stomach (chole- 
cystgastrostomv) or the jejunum (cholecyst entcrostomv) will rel eve 
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the jaundice tilth its icrj troublesome itching Simp on Ifindlci 
ins recently reported some cases in which good results /me followed 
the insertion Of radium into the actual growth Lsuall) however 
the prognosis is bad the abdomen becomes distended with fluid from 
pressure on the portal icin and the legs become ccdcm itous from in 
\oUuncnt of the inferior icna cava Stcondar} growths ma> develop 
in the liver and the p} loros ma> even be pressed upon bj the growth 
before death ensues 

Sarcoma of the pancreas is verj rare and produces similar «u,ns ti 
those of carcinoma 
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more dangerous is the operation for its removal (other things being 
equal), and therefore the student should alwajs be on the look out for 
minor aberrations The size of the spleen has long been known, and 
ancient Greek runners whose speed was impeded by an enlarged spleen 
(malarial) submitted to treatment for the condition 

Surgical ASections ol the Spleen. — -The^e may be listed as follows, a 
more detailed description of the more important will then be given* 

1 Rupture of the Spleen : 

Traumatic rupture 
Pathological rupture 

Non traumatic rupture of normal spleen (very rare). 
Rupture of a splenic aneurism 

2 Wandering Spleen : 

Symptomless 

With symptoms 

With complications 

With cjsts of the spleen (Tig 773). 

3 Infection— Bacterial : 

Typhoid 
Tubercle 
Syphilis 
In septicaemia 
In amyloid disease 
Infection— Parasitic : 

Malaria 

Kala-azar 

Hjdatid 

Spirochieta ictcro hfemorrhagica 
Egyptian splenomegaly— bilharzia 
-> Neoplasms : 

Pnmarj sarcoma 
Lympho sarcoma 
Angioma 

Endothelioma (Gaucher’s disease) 

5 Blood Dyscrasias, and Diseases of Doubtful or Unknown 
^Etiology : 

Splenic senemia 
Von Jaksch’s anaemia 
Myelogenous leukaemia 
Lymphatic leukzeoua 
Pernicious anemia 
Acholuric jaundice 
Hodgkin's disease 
Polycythemia 
Purpura 
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As a general statement it may be said that many of the above 
conditions after appropriate preliminary treatments, may ultimately 
require splenectomy Obviously in other cases, eg rupture, pre 
liminary treatment will not be required In some cases operation 
may be avoided, e g malanal 
spleen, gummatous spleen The 
indications for splenectomy may 
be considered under three heads 
oiz 

(1) Absolute Indications — 

Where no doubt exists, the gen- 
eral consensus of opinion being m 
favour of splenectomj, successful 
operation is usually a cure 

(2) Relative Indications — Here 
much doubt may exist as to the 
value of the operation, which at 
best is only palliative, the opera- 
tion may tend to check further 
progress of the disease 

(3) Contra- indications — Here 
splenectomy is definitely value 
less, and may additionally be 
harmful The diseases are now re listed under these headings The 
relative mortality is included as of course the operation may be 
absolutely indicated in a condition where the mortality is high, 
splenectomy, however being the patient s only chance 

Absolute Indications | Relatne Indications Contra indications 

(1) Ruptured spleen all forms | Splenic abscess Pernicious an-emia 

10 to 20 per cent 

(2) Wandering spleen with Splenic ana?mia (indi 1 eukscuua myeloid 

symptoms 4 per cent cated in the early and lymphatic 

with complications 40 stages) 10 per cent 
per cent 

(3) Idiopathic cysts of spleen — ■ Amyloid disease 

Syphilis (a \ ery rare — 

indication) 

Malaria (a very rare 
indication) 

— “Lymphosarcoma “(use 
X ray therapy) 

— Hodgkin s disease (use 

\ ray therapy) 

— “Non thrombocyto 
pemc purpura 


I Ruptured Spleen — Rupture of the spleen may be of traumatic 
origin or due to d tsetse in the spleen The former, namely traumatic 


(4) Hydatidcyst 15 percent 

(5) Lgyptian splenomegaly 

\H) Lveop'iasms sarcoma an 
gioma endothelioma 
20 per cent 

(7) Acholuric jaundice 4 per 

(8) Thrombocytopenic pur 

para 8 per cent 

(9) V on Jaksch s anemia 
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rupture is infinite!} the commoner Spontaneous rupture of a normal 
spleen is exceeding} rare When splenomegal} due to malaria 
typhoid or blood dyscrasias is present spontaneous rupture due to 
minor injuries is not rare Obviously this liability is much greater 
m the tropics . 

Traumatic rupture of the spleen appears to be on the increase in this 
country and after a blow in the left chest or abdomen or a run-oier 
accident its possibility should ne\er be 01 erlooked Two mam 
clinical \aneties occur 

(1) The Classical Type —Following the injury which usually is 
associated with much shock the signs of rntra peritoneal haemorrhage 
occur and the patient becomes rapidly worse soon dying of hremor 
rhage unless saied by laparotomy and splenectomi 

(2) The Delayed Type — Following the injury the patient suffers 
from a moderate degree of shock which tvpicalli responds to the usual 
measures There is some pain in the left hypochondnum but this 
gradually passes off After an interval which vanes from forti -eight 
hours to as much as three weeks the «igns of ultra pentoneal hiemor 
rhage de\ elop and the case like type 1 becomes of gra\ e urgency 

It will be seen that while type 1 is the more immediately dangerous 
tvpe 2 is the more insidious In 01 er 30 per cent of the type 2 cases 
the patient has been discharged back home or to work after the 
causat lie injury and before the onset of the haemorrhage The student 
should be on the watch for left subcostal pain often with referred 
areas to the left shoulder in these cases As ruptured spleen is common 
only in y oung healthy adults such injuries must always be carefully 
treated In about 10 per cent of cases other viscera are also damaged 
A typical case can be considered under three stages 

(1) The stage of shock. 

(■’) The stage of recoi ery from shock but commencing hemorrhage. 

(3) The stage of adianced haemorrhage 

After a typical injury eg falls from a height run-01 er accidents 
blows with cricket balls the only common differential diagnoses are 

(1) Fractures of left ribs 

("’) Left-sided hemothorax 

(3) \ctii e collapse of left lung 

(4) Rupture of left kidney (complete rupture without hematuria) 

Careful examination will usually serve to differentiate these con 
ditions 

Special Signs and Symptoms — Those of shock need not be mentioned 
here The features of internal hemorrhage — rapid pulse restlessness 
(in marked contrast with the qmet attitude of shock) air hunger 
pain pallor and thirst— are classical but not indicahie of the cau=e 
of the hemorrhage. The signs which point to the spleen as the cause 
are upper abdominal pain tenderness and ngidity Shoulder pam 
(Kehr s sign) is frequently present The area of dullness and ngidity 
may spread if the condition is left the blood pouring into the left iliac 
fossa and later the pelvis and nght lhac fossa Ballances sign. 
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ita fixed dullness m the left flank and shifting dullness m the right 
flank, is not to be waited for It indicates a very advanced state 
Treatment. — In these cases treatment is urgent laparotomy and 
splenectomy In all cases an assistant should arrange for a trans- 
fusion, but this should never be waited for, the surgeon's first duty 
being to stop the hemorrhage Operation should be undertaken 
however hopeless the case appears, as it offers the only chance of 
recovery The pulse improves the moment the splenic vessels are 
secured The operator should examine for evidence of injury to other 
organs, viz the liver, duodenal-jejunal flexure and kidney The usual 
operation is splenectomy, in a few cases the spleen can be sutured, 
but this may be dangerous Where splenectomy proves difficult 
owing to adhesions, or its size a combination of suturing and gauze 
plugging may be employed 

Infections of the Spleen. — Most of these need no comment, their 
treatment being entirely in the province of the physician Occasion 
ally an abscess localizes in the spleen and splenectomy may be indi 
cated, this is more common in tropical climates An abscess may 
follow enteric fever or an infected embolus or a cyst may suppurate 
Fever, abdominal tenderness and leucocytosis should suggest the 
condition 

Splenectomy may be indicated in malarial enlargement of the spleen 
(after thorough anti malarial treatment has been tried) The rational 
treatment is the removal of a spleen which is highlv liable to rupture 
and also the removal of a reservoir of parasites 

Neoplasms. — The spleen is a very rare site for neoplastic affections 
Primary growths are uncommon and, what seems more remarkable, 
secondary metastases are even more rare The spleen thus stands m 
these respects in sharp contradistinction to the liver The prognosis 
m sarcoma of the spleen is very poor The majority of cases die 
within eighteen months Endothelioma of the spleen or Gaucher's 
disease, is a condition characterized by enormous enlargement of the 
spleen of a very chronic type There is an associated anaemia and 
discoloration of the hands and face, especially of the conjunctiva 

Splenic Anaemia — A comprehensive account of this condition will 
not be given here Its main features may be summarized as a disease 
characterized by splenic enlargement ana secondary anaemia running 
a progressive course Later hepatic fibrosis (cirrhosis) sets in, and 
haemorrhages from cesophageal varices are not uncommon The disease 
usually starts in early adult life Its course extends over some years, 
seldom more than ten, and it has a uniformly fatal ending No 
medical treatment is of any real value, and radiation therapy is of 
doubtful utility Splenectomy is of definite benefit m the early stages, 
and there is evidence that the course of the disease is long delayed, if 
not arrested In the later stages, when the liver is enlarged, splenec- 
tomy is of doubtful value, and the mortality, which is low in the early 
case, is very high in the later one 

Purpura — Purpura is the name given to a syndrome due to many 
causes, but characterized by numerous capillary hemorrhages m the 
skin and mucous membranes The condition may be latent or mam- 
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test If the condition is latent and it is desired to demonstrate it 
the tourniquet test may be tried A tourniquet is fastened tightly 
round the patient s limb and left in position from one to three minutes 
Its removal is followed bv a crop of petechial hemorrhages i e a 
purpunc eruption Tins constitutes a positive tourniquet test The 
rash when on the limbs affects the extensor surfaces The condition 
has to be differentiated from scarlet fever measles and flea bites 
The rashes which occur in sepficzemia are true purpunc ones and 
therefore do not really enter the differential diagnose 

Purpura is thus of surgical interest from aspects of diagnosis prog 
nosis and treatment 

Purpura m Diagnosis — Purpura is usually considered m two mam 
varieties 

(i) Primary or Idiopathic Purpura 
(a) Hamorrhagic Purpura 
P simplex 
P hxmorrhagica 
P fulmmars 

(1) Anaphylactoid Purpura 
P rheumattca 
Henoch s purpura 

l ) Secondary or Symptomatic Parpura 
Infertile 

Endocarditi 
Septicaemia 
Scarlet fever 
Leuhremia 
Scurvy 

Drug eruptions 
Severe jaundice 

The above list is not meant to be absolutely inclusiv e but to indicate 
the mam possibilities 

In Diagnosis purpura rheumatica (Schonlcin s disease) has to be 
separated from acute infective arthntis The occurrence of rashes 
may elucidate the diagnosis Henoch s purpura may giv e symptoms 
suggestiv e of an acute intussusception and indeed an intussusception 
following the submucous hemorrhages in the intestines mav occur 
Usually the patient ls older than the common a»e for acute intus- 
susception and the presence of purpunc spots on the skm will suggest 
Henoch s purpura ^ 

In Prognosis the incidence of purpura is important In septicaemias 
and the infective conditions purpura is usually of grave import 
Purpura ra jaundice is a warning to the surgeon to take careful steps 
to prevent bleeding at any operation such as laparotomy (e g pre 
operative calcium hsemoplastin ascorbic acid and transfusions) 
Purpura from the Aspects ot Treatment —Purpura calls for surgical 
aid in certain of its manifestations All the primary purpura m their 
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acute states are benefited by transfusion Later the condition should 
be investigated to consider the value of splenectomy In cases of 
purpura simplex this will be unnecessary In the other two cases if 
the platelet count is low splenectomy should be performed Splenec 
tomy must never be attempted during an acute exacerbation It is 
valueless of course m the secondary purpuras 

Acholuric Jaundice —This disease is of considerable surgical interest 
It is frequently congenital and familial in origin though spontaneous 
adult cases occur The disease consists of slight jaundice with absence 
of bile from the urine and a normal bile content m the feces The 
essential factor is excessive fragility of the red blood cells These are 
readily destroyed by the spleen which is usually enlarged There 
may be few symptoms at first though the jaundice may be obvious 
A special characteristic of this condition is the tendency to form pure 
pigmented gall stones 
These may be definite 
pigment stones or the 
whole bile may be thick 
with pigment particles 
the condition being 
termed biliary mud 
Acholuric jaundice is one 
of the rare conditions 
where stones can form 
primarily m the ducts 
rather than in the gall 
bladder That this can 
happen is a point of con 
siderable practical 1m 
portance when operative 
treatment for these stones 
is contemplated 

During the course of 
the disease crises occur 
which may be due to 
excessive blood destruction (a form of protein shock) or to biliary 
obstruction bv stones or both 

Treatment — During a crisis the treatment is entirety symptomatic 
The curative treatment during an interval is splenectomj If this is 
undertaken carty the results arc extremely gratifying Jaundice 
disappears promptly and there is great improvement in the anemia 
and general well being It should be undertaken earty and if possible 
before stones have developed At splenectomj the condition of the 
biliary passages should be investigated At a later date cholecjstec 
tomy may be required or cholecystostomy or choledochostomy 

Von Jaksch’s Antenna — This condition essentially resembles splenic 
anxmia but differs from it in occurring in children three to five years 
old and in its improved response to splenectomy The anxmia is 
verv jrofound and the splenic tumour may be enormous The 
Ivmiliatic glands may nl«o lie enlarged The cause of the condition 



A B are tbe two ped cles requir ng 1 gature in 
splenectomy \ the gastro splen c omentum 
v ith the vasa brevia B the true ped cle con 
ta n ng the splen c artery 
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is quite unknown The treatment after a preliminary medical period 
is splenectomy 

The Technique o! Splenectomy —A free abdominal incision should 
be made a left median left transrectus or left subcostal incision 
being the most frequently used Where v cry wide access is required 
a Perthes incision where the rectus muscle is stitched to its sheath 
and then transv er^ely divided at a tendinous intersection may be 
combined with a paramedian incision The 
spleen and other abdominal viscera are 
examined The spleen may be irremovable 
if numerous adhesions are present To 
attempt removal in these ca^s is to invite 
fatal hemorrhage Minor adhesions are 
broken down and the spleen delivered 
Oozing is controlled by hot packs The 
spleen is then separated from the stomach 
by clamping and cutting the gastro-splemc 
omentum care is taken not to damage the 
vasa brevia to the stomach The spleen 
\s then rotated medially and the posterior 
peritoneal fold of the lieno-renal ligament 
divided (Fig 774) This further mobilizes 
the organ 

The Vascular Relations of the Spleen 
The tail of the pancreas is pushed away 
with gauze and the mam pedicle ligated 
securely and divided The important 
post-operative complications are shock 
hiemorrhage local fat necrosis from pan 
creatic injury and pleurisy and pneumonia 

The Surgery of the Adrenal Glands 

During recent y ears considerable research 
work has been accomplished dealing with 
the adrenal glands In this country the 
names of Broster and Vines must be 
mentioned in this connection 

Tumours may occur either in the cor 
tex or the medulla of the gland Those 
occurring in the cortex give nse to sex 
precocity in children and vinhsm and hirsutism in the adult Females 
are more commonly affected and there is a trend towards masculine 
characteristics 

It may be said that cortical tumours or hyperplasia gne use to 
endocrine disturbances of three varieties (i) hypertension (2) adrenal 
insufficiency if the tumour is bilateral {3) adreno-gemtal syndrome * 



Fig 775 — Post pubertal 
Virilism (Mr Bros 
ter s Case > 


• Adrenal Cortex toy Broster and Vines (H Iv Lew s and Co ) 
genital Syndrome by L R Broster {Lancet vol 1 1934 p 830) 


Adreno* 
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This syndrome may be defined as a condition m which secondary 
male sex characters appear in the female At the same time there 
is a retrogression of the primary and secondary sex characters and 
their functions There is an appearance of hair according to the male 
pattern and distribution (Fig 775) There is often a moustache and 
a beard or mutton chop whiskers Enlargement of the clitoris 
and deepening of the voice fre 
quently occur The whole bodily 
contour approximates towards the 
male (Fig 776) The final picture 
of the syndrome will be deter 
mined by the type of lesion and 
the age of onset (Fig 777) The 
lesion whether tumour or hyper 
plasia is dependent on a positive 
reaction in the cortical cells to 
the Ponceau Fuchain stain 


Fig 777 — Adrenal Pseudo- 
HERMAPHRODITISM (MR BROS 
ter s Case ) 

Pre pubertal with pr mary 
amenorrha-a Both adrenals 
greatly enlarged 

A vcty thorough biochemical investigation is required in these cases 
A routine \ ray examination of the pituitary fossa should be carried 
out it is commonlj small in these cases An intravenous pj elogram 
should be taken to ascertain if there is an> evidence of adrenal tumour 
causing deformation of the renal pelvis 

In the majority of cases after complete investigation it is impossible 



Fig 776 — rosT pubertal V iril- 
ism (Mr Broster s Case ) 
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to be sure w hich adrenal is the most affected Exploratory laparotomy , 
is therefore earned out and the adrenals palpated the larger one being 
the one to be remo\ed Laparotomy also has the added advantage 
of allowing the surgeon to inspect the uterus and ovanes of the patient, 
and thus detect any abnormalities Ten day s or «o after the lapa 
rotomy the enlarged adrenal is remo\ed through a high kidney route 
by fractunng the last nb The operation can be conveniently carried 
out under gas and oxygen anesthesia The surgeon lias to work in 
a confined space and bleeding may be troublesome 

Tumours of the medulla may be classified as — 

(1) Neuroblastomas which are highly malignant tumours occurring 
m infancy 

(2) Neurocytomas which vary in their malignancy , but metastasize 
readily in bones and gi\ e rise to a profound anemia 

(3) Cangliomas 

(4) Paragon gliomas which are denied from the chromaffin cells. 
These tumours are rare and usually occur in adults giving rise to 
permanent or parovy'smal hypertension they may be removed by 
adrenalectomy and good results are obtained 

As so often happens now that the operation of adrenalectomy has 
been perfected it has been used for numerous other conditions with 
the hope that some benefit might ensue It may be definitely stated 
howeier that adrenalectomy is i alueless in epilepsy It may be 
beneficial in cases of obliterate e arteritis and m Raynaud s disease, 
but time alone mast be the judge as immediate good results may not 
be permanent Bilateral adrenal denervation in two stages is being 
earned out in cases of hypertension, chiefly in \menca In all cases 
of malignant tumour unless diagnosed very early, the prognosis is 
\ery bad 



CHAPTER XL 

HERNIA 

By the term Hernia is meant the protrusion of some viscus from its 
normal situation through an opening m the walls of the cavity within 
which it is contained This may affect not only the abdominal viscera, 
but also the brain and lungs, giving rise to conditions which have been 
already described The present chapter is limited to hernia as met 
with in connection with the abdomen 

The most common Situations at which hernia occurs are those spots 
where the parietes are weakened by the transmission of such structures 
as the spermatic cord and round ligament (inguinal hernia), or at the 
entrance of the crural canal, where the mam vessels of the leg pass 
under Poupart’s ligament (femoral hernia), or at the umbilicus (um 
bihcal hernia) Hernial protrusions may, however, develop through 
the obturator foramen sciatic notch, the diaphragm, and in various 
other situations 

iEtiology . — Congenital Causes are rather predisposing than exciting 
in nature, and must be looked for amongst the many malformations 
and conditions of imperfect development to which the abdominal 
parietes and contents are liable The following are the most im- 
portant (a) The non obliteration of the funicular process of peri- 
toneum which in the male precedes and accompanies the testicle on 
its progress downwards from the abdominal cavity to the scrotum, 
and in the female passes along the round ligament The so called 
congenital inguinal hernia results from this, although it must be re- 
membered that the rupture does not necessarily show itself at birth, 
and, indeed, may not appear till after puberty It is probable that 
most cases of acquired oblique inguinal hernia are m reality con- 
genital in origin (Hamilton Russell) In females under the age of 
twenty five, hernia into the canal of Nuck, as this peritoneal tube is 
called, is the most frequent variety met with (b) The late descent 
of the testis, whether it finds its way into the scrotum or not, is usually 
associated with the formation of an inguinal hernia of the congenital 
type, or of some form of interstitial hernia (c) Inherited weakness 
of the abdominal musdes and parietes, with unusual patency of the 
rings, will certainly predispose to this condition, and, moreover, there 
is no doubt as to the tendency of henna to run in families (d) Ab- 
normal length of the mesentery or omentum may have some influence 
when other conditions are present, but per se can have little effect, 
(e) Congenital phimosis, bj inducing forcible acts of micturition, acts 
as an exciting cause (/) Congenital apertures occur in the Iinca alba 
or linea semilunaris, especially opposite one of the tendinous inter- 
sections in the rectus, and through these one form of ventral hernia 
1275 
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thickened a* to constitute an important element in the production of 
strangulation The opemng through which the hernia protrudes 
becomes more or less circular and so displaced that an oblique passage 
such as the inguinal canal becomes straight the internal abdominal 
nng lying almost immediately behind the external 

Contents — Am visois in the abdomen may be found in the sac of 
a hernia except perhaps the pancreas as a rule howe'er one finds 
only small intestine or omentum 

An enlerocele is the name gnen to a hernia containing some portion 
of the bowel It is at first reducible but if the gut becomes adherent 
either to the sac or to some other contained structure it is rendered 
irreducible It may also participate in an inflammatory condition of 
the sac whilst if irreducible obstruction may ensue from impaction 



Fic 7 Q — -DIAGRAM SHOWING PARAFERITONE AL HERNIA Of THE BLADDER ON 
the Lett Side and an Entraperhoveal Hernia on- the Right 


of its contents and if its \ easels are con tneted strangulation super 
'cues For a description of these conditions *ee p 13 The small 
intestine is much more frequently uiy oh ed than the large gut The 
amount of bowel protruded vanes from a few inches to seyeral feet 
If omentum is found in a hernial sac the condition 15 known as an 
epiplocele As long as it remains reducible it is likely to retain its 
normal texture but when large in amount and especially if irre- 
ducible it becomes thickened brawny and matted together to such 
an extent as almost to constitute a solid tumour it is often the «cat 
of an excessiy e deposit of fat and in consequence of this it may become 
irreducible e\en when no adhesions are present In some ca--es 
openings are found in it of sufficient size to allow the gut t o pass through 
and become strangulated When omentum and bowel are present 
in the same sac the condition i» known as an entcro-epiplocele 
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The C tecum sometimes occupies a hernial sac either in aggravated 
or large herm* or in children with congenital hernia it has even been 
found in a hernia on the left side Since the cajcum has generally a 
complete serous covering and usuallj a mesentery it is freely movable 
and may pass into a hernial sac in the same way as any other mobile 
pail of the mteslme 

The Vermiform Appendix is occasional!} found in a hernial sac on 
the right side It is rarel} free but generally lived by adhesions and 
irreducible The hernia is more painful than usual and on palpation 
the appendix can sometimes be felt enlarged and tender pressure 
causing pam referred to the umbilicus The patient is likely to give 
a history of recurrent attacks of inflammation in the sac 
The Blatter ma> be associated with a hernial sac in the inguinal 
or femoral region the former position being the more common (fig 7 78) 



Himix of the 1 ladder maj be divided into three varieties according 
to tl cir position in the peritoneum (i) Extra peritoneal {2) para 
peritoneal and (3) intrapcritoncal ^uch Icrni-c maj be pnmarj 
or sceondar} tl e primary are of two types rxtrapentoneal or para 
peritoneal while tf c cceondary are wtrnpentoncal or parapcntoncal 
In tic extraperitoneal f rm tl e anterior or literal extrapcntoneal 
surface of the t ladder enters tl e inguinal or crural canal (t ig 779I 
1 ortunatclv tl is is tl e rarest t}*pe as in it the bladder is caul} mis 
taken for tl c hemal «ac and opened 

In tic ptinpetthneal vanetv tie bladder alwavs lies c n tl e inner 
side i f the hernial (I i~s T/iandjV) Tl e serous covering of tic 
«upmoe <mfarr tf the I lad ler forms tie inner wall of tl e peritonea! 
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sac It is the most common of the three varieties and the easiest 
to treat successfully 

The tnirapenloneal hernia of the bladder is rare and usually secon 
daiy in origin It practically always occurs m the inguinal region 
There is a complete hernial sac which is external to the deep epigastric 
arterj the upper and posterior part of the bladder enters this sac 
and in addition loops of small intestine and omentum are frequently 
found (Fig 781) Occasionally a di\erticulum of the bladder maj 
become adherent to a hernial sac and is then % erj liable to be laid open 
during an operation for the radical cure If such an accident should 
happen the saccule should, he excised and the opening at once dosed 
by sutures which should not penetrate the mucous membrane Failure 
to recognize this accident is follow ed by urinary extravasation possibly 
intrapentoneal and will require prompt treatment if a fatal issue is to 



be avoided The wound must be reopened the gap in the bladder 
wall found and dosed and effective drainage provided 
The 0 i ary and Fallopian Tube are occasionally found in an inguinal 
hernia more often in a child than m an adult and give nee to an 
irreducible swelling pressure on which causes a sickening pain 

Signs and Symptoms — The characteristic features whereby a hernial 
protrusion is recognized consist in the presence of a rounded or pyn 
form swelling in one of the normal or abnormal situations already 
mentioned which increases jn size when the patient stands coughs 
or strains having as it is termed an impulse on coughing If vntes 
tine is present it may be possible to obtain, a tympanitic note on 
percussion whilst the tumour is tense and rounded and on pressure 
sups back into the abdomen with a distinct gurgle An enterocele 
often gives nse to dyspeptic phenomena and perhaps to colicky pains 
An omental hernia feels soft and doughy has a less distinct impulse 
or even none on coughing and is replaced without a gurgle it is dull 
on percussion 
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The Treatment of hernia whether palliative by means of trusses 
or radical by means of operation differs so greatly in the various forms 
that it will be better to discuss each one separately 


Special Forms of Hernia 

Inguinal Hernia— The term inguinal hernia is limited to those 
conditions in which a protrusion occurs into the inguinal canal and 
if allowed to progress finally makes its way through the external 
abdominal nng If it extends into the scrotum it is termed complete 
or scrotal whilst if it does not pass beyond the external abdominal 
nng it is known as a bubonocele or incomplete inguinal hernia The 
neck is always in relation with the deep epigastric artery and the 
structures of the cord are either spread out over the sac or are in close 
proximity to it In the early stages the pubic spine can be felt to 
the outer side of the neck of the 
sac but as it increases in size it 
lies over the spine which can only 
be felt after pushing the hernia 
upwards and inwards 
Two main varieties of inguinal 
hernia are described viz the 
oblique and the direct 

An Oblique Inguinal Hernia 
(Fig 782) is one which passes 
down the whole length of the 
inguinal canal entering at the 
internal and emerging at the ev 
ternal abdominal ring the deep 
epigastric artery is thus placed to 
the inner side of the neck During 
its passage through the canal 
every form of oblique hernia 
pushes before it and becomes 
covered by structures representing the various layers of the abdominal 
parietes Hence in cutting down on such a sac the surgeon will 
divide m addition to the skin and subcutaneous tissues (a) the inter 
columnar fascia derived from the transverse fibres of the external 
oblique which pass across the external abdominal ring (6) the cre- 
masteric muscle and fascia representing and extending from tne internal 
rfcftwfofc \i ) Vnt mlmidftroisform fascia derived frum the fascia trans- 
versahs and (d) finally a layer of subserous tissue varying in thickness 
and closely surrounding the peritoneal sac Probably the surgeon will 
only recognize the muscular fibres of the cremaster which serve as a 
useful landmark 

There are three different forms of oblique inguinal hernia viz the 
acquired the congenital and the infantile or ency sted 

I An Acquire l Inguinal Hernia (Fig 783) is one in which the sac 
consists entirely of peritoneum protruded from within the abdomen 
It gradually increases in size and finds its way along the cord to the 

St 



Fro 7S2 — Left Oblique Inguinal 
Hernia 
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scrotum The sac usual]} extends as far as the head of the epidsdv 
mi s but if of large size it may ox crisp the testicle which lies behind it 
The structures of the cord are frequently spread out ox ct the sac. In 
old-standing cases the internal ring is dragged downwards and mxvard* 
and often lies directly behind the outer Exen >n the earliest stages 
the sac is distinctly fla«h shaped suggesting that the condition is in 
reality of congenital origin 

2 Congenital Inguinal Hernia (Fig 784) is due to non-closure of 
the funicular process of peritoneum xihich passes down to the scrotum 
with the testicle and is usually obliterated complete!} except below 
xx here it forms the tunica xagwalis. As already mentioned the hernia 
does not necessanlx appear in infancy its occurrence being oiten dela> ed 
until puberty or xxhen the patient has to undertale lieaxx xxork 
This form of henna is much moTe frequentlx met with on the right side 
of the bod} owing to the fact that the nght testicle descends into the 



Fig 83— Diagram or 
Acquired I'unnxu. 
Hernia showing Ser 
ocs Sac wits Iktes 
ttse coming down to 
the Top op the Testis 



\aginal variety B funicular type 


scrotum at a later date than the left It is always characterized bv 
becoming complete at once and its dex elopment max be immediately 
followed b} acute strangulation 

When the non-obhteration is complete and the patent funicular 
process is continuous with the tunica vaginalis the protruded viscera 
lie ui contact with the testis this is known as a congenital lagmal 
hernia (Fig 784 A) More frequent!} the funicular process is patent 
onl} as far as the head of the epididymis being shut off from the tunica 
x-aginalis The hernia under such circumstances exactly resembles 
the acquired variety but becomes complete at once and is termed a 
congenital fumet lar hernia (Fig 7S4 B) 

In congenital hernia the structures of the cord are usually more 
ultimately adherent to it than in the acquired form. Phimosis is 
often associated with this condition in young boys 

3 The Infantile or Ency %ie& Hernia is one in xvbich the funicular 
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process although shut off from the abdominal cavity above remains 
patent below communicating with the tunica vaginalis (Fig 785) 
The real hernial sac passes down behind the open process or mvaginates 
it (B and C) It cannot be recognized except on operation when the 
surgeon is apt to open the tunica vaginalis which though reaching 
upwards does not communicate with the general peritoneal cavity 
on removing or displacing this the true sac of the hernia is found 
behind it 

A Direct Inguinal Hernia (Tig 786) is one which though passing 
through the external abdominal ring has only travelled through a 
portion of the inguinal canal it is never congenital and usually smaller 
than the oblique type not becoming scrotal The neck lies to the 
inner side of the epigastric artery (Tig 787} which is often arched very 
distinctly over it passing also along its upper wall The hernia thus 
escapes through the lowest portion of the Iinea semilunaris and traverses 


I 

_J 

A D c 

Tig 733 — Infantile Ivgujval Hfrnm 
A l*rc hern al conJ t on with tunica sagmalis extending upwards to inguinal 
canal D 1 ernnl sac coming down behind tunica C sac invaginating the 
tunica vaginalis 

the «pace known as Hcssclbach s triangle which is bounded internally 
by the outer border of the rectus muscle by the deep epigastric artery 
externally, and b\ I’oupart s ligament below {Fig 787) The oblitcr 
ated hypogastric artery (H) passes across the space in a direction 
parallel to its outir border dividing it into two parts and according to 
whether the hernia protrudes through the outer or inner segment it is 
known as an external or internal direct hernia (2 and 3) The sper 
malic cord usually lies to the outer side of a direct hernia, and its con 
•diluent elements are never spread out over the sac as m the oblique 
form A direct hernia 15 rarely found in y oung people and there jsoflen 
a considerable amount of subpentonea! fatty tissue around the sac 
The avenngs are practical!) the same as in the oblique variety, 
although the cremasteric mv estment may be less complete 
Interstitial Hernia is llic name given to an inguinal henna which 
develops in some abnormal relation to the abdominal wall Three 
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varieties are described (a) Where a sac exists between the tratisv ersahs 
fascia and the peritoneum (i ntrapanrial fcrffl or fropentoneal 
hernia) either with or without a hernia m the usual position This 
abnormal pocket of the sac is found either between the symphysis 
pubis and the bladder ^hernia inguinalis ante-v esKahs) or it extends 
outwards towards the iliac fossa fhemia inguinalis intra iliaca) As 
no external swelling is caused b> this condition it is usually impossible 
to recognize its existence prior to operation occasionally it is the cause 
of a continuation of the symptoms of strangulation when apparent!} 
successful taxis has been performed owing to the strangled bowel having 
been pushed backwards from the superficial into the deeper portion of 
the sac (f>) An abnormal sac forms between the internal and external 
oblique muscles (interparietal form) producing a sw clhng in the inguinal 
canal covered bj the external oblique aponeurosis ard gradually 
spreading upwards and outwards parallel with Poupart s ligament 
It ma) be associated with late 
descent of the testis the external 
abdominal ring beirg dosed so that 
the organ and with it a hernia 
can only travel forwards and out 
wards beneath the external oblique 
aponeurosis Sometimes the cordi 
tion is due to the existerce in the 
sac of an ordinal} obbque hernia 
of a more or less complete septum 
at the level of the external ab- 
dominal nrg formed either bv 
adhesions ot bv a mass of adherent 
omentum. The sac is then shaped 
ULe an hour glass and as the usual 
downward course of the hernial 
contents is prevented the upper 
part of the sac yields laterallj 
above the site of the obstruction 
and passes between the muscles (c) The hernia escapes as usual 
from the external abdominal ring but travels outwards along 
Poupart s ligament somewhat simulating a femora] herma (extra 
parietal variety) This form is general!} associated with late 
descent of the testis ard a contracted state of the scrotum so that it 
is easier for the hernia to pass into the thigh and be guided b\ the 
fascia tn the direction indicated 

The Signs of an inguinal hernia correspond to those ahead} described 
as the general clinical features of a rupture In the earl} stages where 
mere!} a bubonocele exists a fulness is noted in the inguinal canal 
which increases when the patient coughs it is best detected by a finger 
passed through the external ring into the canal When it becomes 
SCTotal the swelling increases in size from above downwards and tn the 
oblique van el} is continuous with the inguinal fulness The struc- 
tures of the cord are masked bj the hernia but the testicle is to be felt 
more or less distinctly at the low er and bach part of the swelling When 
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of the direct variety, the cord lies to the outer side, and although the 
hernia can be felt projecting from the external ring it passes directly 
backwards, and there is no fulness along the course of the canal 
Inguinal hernia is the most frequent type met with m the male 
sex the oblique variety being more common in the young, and the 
direct m elderly patients In the female sex it is not rare, however, 
in girls and young nulhparous women, in such cases it is almost always 
congenital, passing into the labium along the canal of Nuck, but rarely 
attains any consider- 


able size 1 v - ' 

an inguinal hernia is < 1 \ '/ mlU'li'f £ 

a tolerably simple ^ 

and in old standing ^ * 

variety from *Xi 

direct The condi- a \ \ 2 »iFj — 08 
tions for which it ^ / 

may be mistaken are 5 "mV ■ V fcUVx y 

best considered m \ H 

two groups. IflhV \ 

1 Whilst the her j 

nia is still incomplete 
andmthebubonocele 

stage, it has to be d. 

distinguished from p ... 

Ifid fnllnwin® Fig 787 —Abdominal Wall from Within to 

W Ency^ hyL- 

CtU of the cord, which A, V External iliac artery and vein P peritoneum 

is re “e",‘“ d , by ■? «c ek*/! 

smooth globular out- gastric artery OB obturator artery, 1 internal 
line and tense walls, abdominal Ting 1 and 3 sites of direct hernia in 
the impulse on Hesselbach S triangle 4 crural nng for femoral hernia, 
coughing is less dis- 5 <*•“*“ to"™" “d v "“'> 
tinct, and, although 

freely movable in the canal the hydrocele cannot always be entirely 
reduced into the abdomen, whilst the characteristic gurgle of a hernia 
is absent, traction on the testis, moreover, fixes the tumour, and renders 
it immobile The exact limitation of the upper end of the swelling, 
if it can be reached, is very characteristic of a hydrocele (b) A chronic 
abscess originating in the abdominal panetes, or within the abdomen 
or pelvis, will sometimes point through the external abdominal nng 
In such cases, although there is a distinct impulse on coughing, and 
although the swelling is reducible, it has not the definite outline and 
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characteristic sensation of a hernia being usuallv soft and fluctuant 
Other evidences pointing to the existence of the original disease may 
also assist in determining the nature of the swelling (c) Enlarged 
glands tn the groin which ha\ e become adherent to the external oblique 
are sometimes mistaken for a hernia owing to the fact that on cough 
mg a distinct impulse is communicated to them it is however merely 
heaving in nature and not expansile and on digital exploration of the 
inguinal canal the absence of a hernia miy be readily ascertained 
(d) A testicle retained in the inguinal canal is recognized by that side 
of the scrotum being empty and on pressing the swelling testicular 
sensation may be elicited The rounded upper end of the testis can often 
be detected [e) Tumours consisting of fat or other tissues are occasion 
ally seen in the inguinal canal but are characterized by the strict 
limitation of their upper border and usually by the absence of a distinct 
impulse on coughing On the other hand as desen bod elsewhere a 
mass of fat simulating a lipoma is often present resulting from a pro- 
trusion of the subpentoneal tissue a hernial sac being sometimes found 
embedded within it (/) Hamataccle of the cord is recognized by a 
history of injury the presence 
of pain and ecchymosis and the 
absence of an impulse on cough 
mg whilst reduction isimprac 
ticablc 

2 II hen the hernia extends 
into the scrotum less difficulty 
is experienced in its diagnosis 
By examination of the cord 
immediately outside the e\ter 
nal abdominal ring all purely 
scrotal swellings such as hydro- 
cele or sarcocele are readily 
eliminated since in them the 
cord can in the early stages be felt perfectly free A varicocele can 
also be similarly recognized from an omental hernia by the condition 
otthecord mils upper region moreover if the patient is made to assume 
the recumbent posture the swelling disappears m each instance but if 
a linger is placed firmly over the inguinal canal so as to prevent any 
protrusion of omentum and he is then directed to stand up the swelling 
immediately reappears if it is venous in character To the practised 
nanu tbe diagnosis is never a matter of difficulty since the enlarged 
yP ns 0{ a vancocele and omentum are not at all alike to the touch 
mov,ng u , nder the fhiger like w orms in a bag When 
“ h > d ™ cele or sarcocele a little more care is 
^ « * 5 dlst,n S™sh between the two swellings 

trusses ^or radical ° f ingUlnal henwa 1S palliative by means of 
Palliative Treatment — A truss is an appliance which is designed 
rauableof deilins» wiifc 6 the descent of the hern, a No one form is 
Sith Sfn, h t 3.“* case , and henc e the truss must be selected 
with care so as to suit the special needs of the particular patient A 



Fig 78S — Inguinal Truss 
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good truss consists of a pad kept in position over the hernial aperture 

by a steel spring (Fig 788) which fits the patient accurately, resting 

behind on the middle piece of the sacrum and passing laterally midway 

between the crest of the ilium and the top of the great trochanter If 

the hernia is unilateral the spring ends 

on the sound side just behind the anterior 1 . 

superior spine, and is prolonged an V 

teriorly into a leather thong or cross t 1 

strap which is secured to a stud on the , Jl Ji 

pad To prevent it from slipping up Vx. 

an under strap passes from the affected 

side close behind the anterior superior r 'm, 

spme along the fold of the nates to the / |p 

inner side of the thigh being fixed finally [ *-f|f 

to a second stud on the pad The pad y JfM 

may be rounded or oval in shape, and \ f £v | J 

usually consists of soft iron protected by I ^rr 'ft 

cork but polished vulcanite, wood, or an | yi [ M 

indiarubber cushion filled with air, water, J \ 

or glycerine may be employed instead r , 0 7 8 9 _w 0 ol Trcss tor 
it may be covered with leather, and the Treatment or Left Ingoinai 

strength of the spring must be so Hernia in an Infant 

adjusted as to retain the hernia under 

all conditions of strain to which it may be subjected, but without the 
use of undue force In ordering a truss from an instrument-maker 
the only measurement required is that around the body, following the 
line taken by the truss, and reaching m front to the symphysis pubis, 
it is also advisable to indicate 
the size of the hernia, and 
whether the opening of the ab- 
dominal panetesislargeor small 
In the earlier cases of oblique 
hernia the pad should rest rather 
o\ er the inguinal canal tlian over 
the external abdominal ring the 
object being to restore the valv c 
like action of the canal by ap- 
proximating its sides In a 

direct hernia the pad must be 

_ T applied directly o\er the open- 

r, ° unconi, 

, , tnoucti possible, tor an acquired 
^n"' P Sd “"“SeJ "tE&S u£ to be cured in this way , 

tube tied up in front The under but in the congenital hernia of 
straps fit around the child* thighs children a cure may be confi- 

dently expected in a year or 
two if the mother or attendants of the child conscientiously* carry 
out the necessary details If the hernia is once allowed to slip down, 
e\cn after six or twelve months* treatment, all the previous good wall 
have been undone 
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In infants an efficient support is afforded bj a skein of wool (specially 
known as fingering ) divided at one end so that when placed round 
the body the cut ends of the skein can be passed through the loop 
formirg a knot over the inguinal caral which acts as the pad of a 
The cut ends are now passed under the perineum and tied to the 
trans\er«e portion behind (Fi w -89) This apparatus is changed right 
and morning when the child is bathed and also if need be at shorter 
intervals the mother being previous!} instructed as to bow to 
the hernia whilst the apparatus is being remov ed. In cases of double 
rupture in infants an indiarubber band with two pneumatic air pads 
(Fig 790) arranged so as to fit over the inguinal canals and with 
suitable straps ard studs will often suffice and is certainly more com 
fortable than a spnrg truss In addition to such pressure it is im 
portant to remove all causes of intra abdominal tens on as b} circum 
cision where phimosis is present or bj regulating the boweL*. 

The Radical Cure of inguinal hernia giv es excellent results if the cases 
are careful!} selected if the technique is satisfactory and if tl e after 
treatment is efficient The mortality is so small as to be negligible 
The selection of cases for an operation of this type which is not ax 
essential but onl} a desirable means of treatment is a matter requiring 
some judgment and discrimination In an individual whose occupation 
does not subject him to heavy strain or exertion and who possesses 
a hernia which under ordmar} circumstances is casil} commanded b\ 
a suitabh applied truss no operation is absolutely necessarv although 
one is perfectly justified in urging hnn to subm t to it since he will 
be thereby freed from the irksomeness of wearing a truss and from 
the possible occurrence of strangulation If however the subject is 
a labouring man exposed to injury and strain and who may find it 
difficult to provide a suitable senes of trusses the operation should 
always be undertaken unless distinctly contra indicated (1) by a 
general mhented w eakness of the abdominal muscles (") by a relaxed 
and atonic condition of the abdominal panetes, which is commonly 
associated m elderly people with slipping downwards of the mesenteric 
attachment of the intestine (euteroptosis) so that the hypogastnum 
obvionjy bulges or (3) by such constitutional disease as precludes all 
unnecessary operative interference (4) Again m cases of very large 
lireduc ble hernia the sudden return of considerable masses of intestine 
whch have lain for years in the hernial sac so increases the intra 
abdominal tension as to disturb the heart s action and frequently to 
determine recurrence locally or elsewhere operative interference 
though very desirable owing to the great n k of strargulataon incurred 
by the patient i» often followed by very bad results unless the patient 
has previously been put through a course of semi starvation and pier 
sistent taxis in order to reduce gradually the size cf the protrusion 
As to tie best age at which to operate statistics definitely prove 
that it is essentially an operation of adolescence the results gradually 
getting wore as the age increases It oung children can often be cured 
by careful truss pressure but if after a year s Inal this is ineffective 
operation should be undertaken and is usually both simple and 
satisfactory 
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The operation for the radical cure of an inguinal hernia has been 
gradually evolved and is based on the recognition of two general 
principles, viz (1 ) It is essential to remove the sac completely, or other- 
wise so to deal with it as to make it harmless and (11 ) the defect in 
the abdominal wall must be closed in such a manner as to leave sufficient 
room for the due protection of the spermatic cord In young people 
the sac is the important element, and the muscular defect of less im- 
portance, as age progresses, the lesion in the wall requires more careful 
attention, until in old people with small direct hernias the sac may often 
be neglected, and attention given solely to the abdominal parietes 
It must also be noted that m young people the upper part of the canal 
is the chief area of weakness but m elderly people this shifts to the lower 
part of the canal 

Many different operations hav e been described, and m efficient hands 
they are all capable of giving good results It must here suffice to 
describe carefully one typical operation, eg Bassim’s, and then to 
note some of the modifications which have been suggested 

Basstni s operation may be described in the following stages (1) The 
pubic region having been previously shaved and thoroughly purified, 
an incision is made m the direction of the inguinal canal and cord, 
about 2\ inches in length, its centre being a little above the external 
abdominal ring This is deepened until the cord is reached, the super- 
ficial external pudic artery bemg necessarily divided en route, the pillars 
of the ring are clearly defined, and the external oblique aponeurosis 
is slit up in the direction of the cord (2) The sac has now to be 
identified, if the hernia is one of old standing, or contains adherent 
omentum or intestine, it is easily recognized, but if it is thin, empty, 
and of recent formation, and especially in the case of a bubonocele, 
its identification may be a matter of some difficulty The cremaster 
and other coverings of the cord are incised longitudinally, and the sac 
looked for and isolated with as little handling and disturbance of the 
parts as possible Enlarged veins may be removed, as also fatty 
protrusions from the subpentoneal tissue It is sometimes necessary 
to lift up the structures of the cord in order to define the sac, which 
is often recognized by the white convex border of the fundus (3) If 
the sac is empty, it is freed from its connection with the structures of 
the cord w ithout opening it, and isolated as far as or bey ond the internal 
abdominal ring, as indicated by a collar of fatty subpentoneal tissue 
surrounding tne neck If the hernia is irreducible, the sac is laid 
open, its contents freed from adhesions, and the intestine returned 
into the abdomen, whilst omental tissue is removed and the stump 
replaced Adhesions are carefully divided cither by the finger or 
between ligatures, if the gut is closely adherent to the sac, it may be 
necessary' to leave a small portion of this attached to the intestine, 
which is then returned Omentum, whether adherent or not, should 
be removed, as the elongated fringes are very liable to contract ad 
Itestons to the abdominal panctes which subsequently produce 
mischief In removing omentum, it is not advisable to encircle 
a large'inass with a single ligature, as it is then more difficult to replace, 
the \ esscls arc less securely commanded, and a pocket or pucker may 
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be produced nssibh leading to internal strangulation at a later date, 
email portions including one or more of the larger vessel* ‘hould be 
taken up one after another and tied separate!) and with advantage 
at different lev els «o as to assist in the subsequent return of the stump 
The protruded mass is then cut awa> below the ligatures and the 
stump replaced after seeing that no b’etdirg poirt remains unsettled. 
The sac being now emptied is isolated as far as the internal ring 
(4) The neck drawn firmh down transfixed as high as possib'e and 
ligatured with sterilized catgut *o that when the sac is cut a wav below 
the ligature the stump retracts well abov e the internal nng ard presents 
a flu-h surface towards the intestines, k) The opening in the ab- 



Fig 91 — Bassist s Opfratiot fob Radicai Cost of Hebkia 
V t* Sproeer Well* forceps holding Aside th» divided portions o’ external 
oblique aponeurosis B airbed fibres of internal ohLque eeatmeercs on 
the inner s de with the conjoined tendon C hoot or retractor ho'ding aside 
th' spermatic cord D D D d»en «trtchcs pa-sed t>hiod the cord t_rouri 
th- deepest fibres of Frripart s ligament on the O’-ter s de and through th» 
conjoined tendon on the inner 

dcmunal panel es is closed b\ a row of sutures passing through the arched 
fibres of the internal oblique and transversals mu-des or through the 
conjoined tendon on th inner side ard through Poupart s ligament 
on the outer the stitches being all placed behind the cord. To effect 
this the cord drawn up out of the wound and held aside by a retractor 

(FJg ’'91) whilst the divided margin-, of the external oblique aponeurosis 

axe grasped b\ pressure forceps {\. A 1 ) Gentle traction on the lower 
pair enables the deepest portion of Poupart s ligament to be defined 
and seen The stitches must secure a good hold of the tissues but should 
not indude the external oblique aponeurosis and when «WIm g with 
Poupart s ligament the proxirmt) of the iliac vessels must not be 



HERNIA 


1291 


forgotten Either interrupted or looped mattress sutures mat be 
used, but if the latter, they must not be tied too tightly , as they may 
strangle the portions of tissue included in their grasp and cause necrosis 
The opening m the abdominal parietes is in this way commanded as 
far down as the pubic spine, but sufficient room must be left at the 
upper end for the passage of the cord sometimes it is desirable to intro- 
duce a stitch abo\e the cord in order to command a spot where re- 
currence is not uncommon When the three or four needful stitches 
have been introduced and tightened the cord is replaced, and the 
divided portions of the external oblique are sutured together o\er it, 
as also the deep fascia (6) The wound in the shin is closed by a con- 
tinuous suture, and usually no drainage-tube is needed. 

After Treatment. — The patient is placed in bed with the knees 
slightly flexed over a pillow The wound, as a rule, does not require 
dressing for eight or ten days when, on removal of the stitches, it 
should be found completely healed, if asepsis has been maintained 
The patient should turn to the opposite side m order to pass water, 
and the greatest care must be tahen to pre\ent the dressing becoming 
soiled Occasionally retention of unne follows this operation, neces 
sitating the use of a catheter In the case of children, it is well to 
employ the open method of treatment suggested. 

The length of the stay in bed and of the subsequent convalescence 
varies with the age of the patient and the character of the operation 
In the case of children, where no hard work is undertaken, the stay 
in bed need not last more than ten days or a fortnight, and they may 
be allowed to return to ordinary' life as soon as they are fit Young 
adults should be kept in bed for two weeks, given two or three weeks 
for convalescence, and may then return to light work, heavy strain 
should be avoided for three months Older people, especially in 
cases of direct hernia, should stay' m bed for three weeks, another 
three weeks should be spent in convalescing, and no hard work be 
undertaken foi six months Trusses are not needed after an efficient 
operation, and indeed do harm by' causing pressure-atrophy of the 
scar tissue Where, however, there is doubt as to the efficiency of 
the cure, and especially if stitches hav egiv en way ow ing to suppuration, 
or if the abdominal walls are badly developed, or in elderly people, a 
light truss may sometimes be worn with advantage. Of course, 
special peculiarities of particular cases necessitate modifications of 
these general suggestions 

The treatment of congenital hernia differs in no particular from that 
already’ described, except that the sac must be divided below as well 
as above, and the low er opening secured by suture or ligature, so as to 
dose the cavity’ of the tunica vaginalis. The operation often proves 
difficult owing to the intimate adhesions between the sac and the 
structures of the cord, and it is sometimes wiser merely to open up 
the canal and secure the neck of the sac high up where it i» more readilv 
isolated 

In inguinal hernia no operation should be performed which does not 
expose the whole of the inguinal canal, so that the hernial sac can be 
transfixed at the internal abdominal ring. 
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and thus provide an effective floor to the canal and a satisfactory barrier 
against a hernial protrusion In other cases it maj suffice to cmplov 
sutures of living fascia {Fig 793) as advised by Gallte m order to build 
up a reliable barrier against further protrusion 

Recurrence alter Operation is much less common than formerly and 
statistics go to prov e that in expenenc d hands less than 10 per cent 
of the cases recur and that rarely after the first twelve months It 
is often due to a want of appreciation of the necessity for isolating the 
sac as far as possible since otherwise the lnfundibuhform opening at 
the top of the closed peritoneal canal is certain to persist Another 
cause of recurrence is py ogenic contamination of the w ound if the deep 
stitches are not inv olv ed no great harm is done but w henev er they liav c 
been removed or come- away recurrence is probable Relapses are 
also due to splitting or tearing of the tendinous structures around 
either by the mere passage of the needle or by the traction induced by 
tightening the sutures indeed it is usually the case that a hernia 
originally oblique is after operation followed by one that is direct and 
probably from this cause 

Whenever it appears likely tl at recurrence may occur a light truss 
should be ordered If however a hernia has developed a second 
operation may be performed if warranted by the condition of the 
abdominal panetes 

Femoral Hernia — A femoral hernia is one which travelling down 
the crural canal presents at the inner and upper part of the thigh 
through the saphenous opening It occurs most commonly m women 
on account of the greater expansion of the iliac crests allowing in 
creased space beneath Pouparts ligament and especially ui those 
who have borne children During parturition the mguuial regions are in 
a measure protected and hence inguinal hernia is rarely caused in tlu> 
way In young people however it is more common m the male sex 
The crural canal constitutes the inner compartment of the femoral 
sheath a space usually occupied by fatty cellular tissue lymphatic 
vessels and perhaps a lymphatic gland It is about j inch in length 
anteriorly and 1$ inches along its posterior wall it is closed above 
by a thickened portion of the subserous cellular tissue known as the 
septum crural and its lower end is formed by the saphenous opening 
and closed by the cribriform fascia Hence a femoral hernia as it passes 
downwards receives the following coverings (a) peritoneum (6) sub- 
serous cellular tissue including the septum crurale a layer sometimes 
known as the fascia propna and occasionally represented by a thick 
fatty envelope (c) the anterior layer of the femoral sheath derived 
from the fascia transversabs (if) cribriform fascia (e) subcutaneous 
tissue and (J) skin In its passage through the canal it is situated imme- 
diately internal to the femoral vein and pressure upon this may produce 
cedema of the leg whilst Gunbemat s ligament lies to the inner side 
The spermatic cord or round ligament is placed just above and internal 
to it but on a superficial plane whilst the epigastric artery is not very 
far from the outer side of the neck Occasionally the obturator artery 
arises from this latter vessel (once in three and a half subjects) it may 
pass to the inner side of the neck of the sac along the border of Gim 
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bernat s ligament (once in seventy five times) but more commonly 
runs between the neck and the femoral vein When once it has 
emerged from the saphenous opening a femoral hernia usually travels 
upwards and outwards along Poupart s ligament towards the anterior 
superior iliac spine being guided by the attachment of the deep layer 
of the superficial fascia when of large size it may extend considerably 
above the level of Poupart s ligament Femoral hernia; are less likely 
to contain omentum than the inguinal variety a portion of the ileum 
is most often present but occasionally the ovary or Fallopian tube 
may be found in the sac 

The Signs of a femoral hernia are very characteristic A rounded 
swelling with an impulse on coughing and more or less reducible forms 
on the inner side of the thigh its neck or aperture of communication 
with the abdomen lying to the inner side of the femoral vessels and to 
the outer side of the pubic spine 
which can always be easily felt 
(Fig 794) There is usually but 
little difficulty m making a diag- 
nosis although occasionally some 
care is needed (a) An inguinal 
hernia is recognized by the fact 
that its neck occupies the inguinal 
canal the saphenous opening being 
free whilst it is also above and 
interna! to the pubic spine and 
above Poupart s ligament at its 
point of exit it tends to pass 
downwards into the scrotum or m 
females into the labium Femoral 
hernia on the other hand usually 
(but not invariably) occurs in 
women over twenty five } ears of 
age the inguinal canal is free 
whilst the neck is m the Situa FlG 794 — B i-ateum-Tem oral Hernia 
tion of the crural canal below and 

external to the pubic spme and below Poupart s ligament moreover, 
it travels upwards and outwards the labium being unaffected (&) An 
enlarged lymphatic gland orer the saphenous opening may simulate 
this condition very closely but the absence of impulse on coughing 
and of the usual hernial signs is generally sufficient to distinguish it 
•frireri iitwerret ‘An: VitiTftci vs pranky OTffirAil rrrri Wjs 

impulse is so slightly marked that correct diagnosis in a stout woman 
is often difficult without an exploratory incision (c) A small lipoma 
in the canal somewhat resembles a hernia but the limitation of the 
tumour its greater mobility and the absence of an impulse on coughing 
should suffice to prevent a mistake (d) A psoas abscess pointing at 
the saphenous opening resembles a hernia in the existence of a reducible 
swelling with an expansile impulse on coughing It is distinguished 
from it by the fact that there is no gurgle on reduction that the abscess 
as it passes under Poupart s ligament lies to the outer side of and 
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behind the xessels and that a tense spelling occupies the diac fossa 
between which and the spelling presenting at the saphenous opening 
fluctuation can be readih detected the characteristic signs of spinal 
canes are also usually present <e) In tan x of tne inUrral safbena a 
pouch or ampulla de% eloping close to its upper end may be mistaken 
for a femoral hernia on account of the marked impulse on coughing 
and because the swelling disappears on assuming the recumbent posi 
non The impulse howexer is of a different character to that of a 
hernia the blood can be felt to be dm en past the examining finger 
with a thrill instead of there being mcreJx an expansile bulge More- 
oxer if the swelling is reduced by recumbency and a finger is then 
placed oxer the upper end of the crural canal so as to occlude it the 
dilated xem fills up again from below on assuming the erect position 
the hernia does not descend 

r ~ Finall\ other «igns of lanx 

i are usually present in the 
limb 

\ i Treatment — When re- 

x j duciblc and of small size 

\ * a ^ r^l<}r3, hernia mat be 

\ treated b\ the use of a 

,nus similar in nature to 

Im\ . |C that used for an inguinal 

If l p hemia except that the pad 

11 extends somewhat lower «0 

rv ^\-/vaX 1 ~%i A “to maintain pressure 

ull KUkT'^ <5 ' alon ? the cour;c °f the 
Xvl/'#xV\ ^ It is not howexer 

% \ | a desirable practice 

3*\ j Operabte Treatment, with 

B J a xnew to radical cure is 
~ always desirable whenprac 

no -95 ~-p»G«*xi OF THE Radical Cent ticable and ought to form 
for Femoral Hernia , .. . 

o . _ , r , _ , part ol all operations foe 

P Foupait si garaent IC inga nal canal t. „ , , ‘ , 

FV femoral a ISX nternal saphenoos “J e reIlef strangulation 
vein. the complete remoxal of 

the sac is an essential part 
of the procedure and the blocking of the entrance to the crural 
canal or its obliteration by approximating its anterior and posterior 
walls is the only sure prevents e of recurrence. Two chief methods 
of approach are possible one from below in the groin the other from 
the inguinal canal 

i In the old fashioned operation from helcux the sac is exposed 
bj a x'ertical incision along the course of the crural canal cleared 
completely of its fatty coxenng which « often thick and abundant 
emptied of its contents by reduction and then cut away after trans 
fixing and tying the neck. Some surgeons how ex ex retain the sac 
pushing 1 1 back into the abdomen and using it as a pad acro^ the upper 
opening of the canal. The fatty coxenng of the sac must be dealt 
with in a similar way The deep nng is then commanded by one of 
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the following methods (1) In many of the simpler cases it will suffice 
to introduce three sutures through the inner end of Poupart s ligament 
(Fig 795} and deeply through the horizontal fibres of Cooper s liga 
ment which he in close apposition to the horizontal ramus of the pubis 
There are but few cases where this manoeuvre if effectively carried 
out, is not sufficient to determine closure of the canal but for this 
purpose the hernia needle must be carried down to the bone, and not 
merely through the fascia over the pectineus (2) In a few cases 
perhaps where the opening is larger, it may be desirable to approximate 
Poupart s ligament to the horizontal ramus by some other method 
and for this purpose Roux has advised the use of a fl shaped metal 
staple which traverses the ligament and the free ends of which are 
driven into the bone This plan appears to us undesirable since the 



Fig 796 — Lotiieisen s Operatiov 

C Retractor D sutures passing between Cooper s ligament and Poupart s 
ligament S neck of sac transfixed 


staple occasionally works loose and then the proximity of the femoral 
vein makes it an unwelcome neighbour (3} A good substitute for 
this plan has been practised by Nicoll of Glasgow who drills the hori 
tot fral Tamers irt/m 'opsvar&s m Vwo spots and -passes a mattress 

suture through Poupart s ligament, and the free ends through these 
drill holes tying them below, the ligament is thus safely approximated 
to the inner and upper aspect of the pubis 
The general results of this operation have proved very unsatisfac 
tory m the hands of most surgeons a large percentage of cases recurring 
(20 to 30 per cent } This is probably due to three causes viz liga 
turing the sac below the crural canal without sufficient trac 
tion insufficient clearance of the neck of the sac some of the 
fatty envelope which descends with the sac remaining and preventing 

82 
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perfect occlusion of the canal and inefficient closure of the 
canal t *«. 

2 To obviate these defects an Inguinal Operation (Lotheisen s 
operation) has been practised of recent 5 ears so as to deal more effectively 
with the neck of the sac and to aioid the dangers associated with the 
close proximit j of the femoral \ cm An incision is made as for inguinal 
hernia but is earned a little further inwards oxer the pubes The 
inguinal canal is opened up b) incising the externa! abdominal nng ana 
cam ing the incision up and out The internal oblique and trans 
\ersahs together with the cord or the round ligament are drawn aside 
b) one retractor whilst the external oblique is retracted outwards b\ 
another The floor ol thecanal can nowbe seen and is care! ullj explored 
so as to la) bare the subpentoneal fat cos enng the neck of the sac which 
is defined If the hernial contents are reducible the sac can often be 
pulled up without trouble into the wound 
and there ligatured and excised but if 
there is difficult) with tl is the sac must 
be exposed below Poupart s ligament by 
pulling down the lower flap of skin It 
can then be cleared of its latt) envelope 
opened and Us contents dealt with bv 
open reduction or removal so as to enable 
the sac to be pushed up through the crural 
canal into the upper part of the wound. 
There its neck is cleared transfixed and 
ligatured and the fundus cut awa) The 
femoral nng is now dearl) visible and can 
be controlled b) sutures passed between 
Cooper s ligament behind and Poupart s 
ligament in front under the guidance of 
the e)e and it is this together with the 
complete removal of the sac that consti 
tutes the special ment of this procedure 
there is no groping in the dark but 
the surgeon can see what he is doing 
(ITg /96) Incases of difficult) where considerable tension is likel) 
to fall upon the stitches it ma) be desirable to detach a flap of 
the anterior sheath of the rectus muscle and secure it across the 
upper opening of the crural canal b) stitching it to the under side of 
Poupart s ligament as far out as the femoral xes^els. Careful closure 
ol the inguinal canal completes the operation which has been followed 
b) good results 

Umbilical Hernia. — Three different forms of umbilical hernia are 
described 

I Congenital Umbilical Henna or Exomphalos is an exceeding!) 
rare condition due to imperfect closure of the abdominal walls as a 
result of which part of the intestine i» found at birth m a cavity at the 
base of the umbilical cord which is bulbous and enlarged (Fig 797) 
If the condition is 01 erlooked it raa> be included in the ligature with 
which the cord is tied and fatal strangulation or at the best a fatal 
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fistula will result If left untreated until the cord has separated the 
peritonea! cavity will be laid open and septic peritonitis ensue The 
question o! Treatment depends entirely on the state ot development 
of the abdominal wall If there is a prospect that the margins of the 
gap can be drawn together operation must be undertaken forthwith 
so as to avoid septic complications if the abdominal wall is insufficient 
for the purpose nothing can be done 

2 The Umbilical Hernia of Infants and Young People, or as it is 
commonly called starting of the navel is due to weakness of the 
umbilical cicatrix which yields before the intra abdominal pressure 
Its occurrence is often determined by chronic constipation or phimosis 
necessitating continual straining in order to evacuate the bowels or 
bladder The condition rarely persists till adult life as it is easily cured 
Treatment consists tn regulating the bowels and m the performance of 
circumcision if necessary whilst the local condition is dealt with 
by strapping the abdominal wall in such a way as to tuck the 
umbilical cicatnx inwards no pad is required In persistent cases 
it may be necessary to lay the sac open and remove it suturing the parts 
together as described in detail below In these cases the opening is 
often a transverse chink rather than a round hole and it is therefore 
advisable to introduce the sutures in a vertical direction thereby secur 
ing transverse apposition 

3 The so called Umbilical Hernia of Adults is usually due to a pro 
trusion of omentum or intestine through an opening in the hnea alba 
either immediately above or below the umbilicus the former being the 
more common A more frequent variety is that seen in women who 
have borne children being sometimes due to stretching or actual 
rupture of the lmea alba and separation of the recti muscles A peri 
toneal sac is present but in old standing cases it is extremely attenuated 
and so adherent to surrounding parts as to be unrecognizable whilst 
the contents may be matted together in an almost inextricable con 
fusion Under such circumstances obstruction is very liable to ensue 
and if combined as is not uncommon with a subacute form of in 
flammation it may even run on to strangulation Moreover the skin 
over the tumour becomes stretched atrophic and not unfrequently 
ulcerated so that perforation may threaten The hernia is often 
lobulated in outline and a considerable deposit of fat may sometimes 
surround it 

Treatment by retentive apparatus is of little value and certainly 
ha& on cucatjLve effect when the hernia, is uxedneihk. neither dnes it 
hinder it from increasing in size Possibly in the early stages of a small 
reducible hernia a closely fitting elastic belt or bandage with a suitable 
pad over the opening may be of some use but the pressure required to 
make it effective is often a source of great discomfort 

The actual operative treatment of these cases is never easy as the 
patients are not favourable subjects often fat and unhealthy and 
possibly the subjects of chrome bronchitis A preliminary course 
of treatment is always desirable so as to unload the bowel completely 
and to reduce the amount of fat hygienic and dietetic measures with 
this end in view must be instituted The character of the operation will 
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van according to whether the hernia is more or less limited to the 
umbilical area or whether in addition the hnea alba is generally 
weak and relaxed. In the former a modification of the plan suggested 
for the infantile type of umbilical hernia may be adopted in the latter 
it may be well to work through a longitudinal and not a transverse 



The peritoneal laser is closed and 
matties* sutures has e been inserted 
to produce horizontal osertapp ng of 
the rectus sheath 



overlap is secured with interrupted 



Fig Soo — \ Section 
THROUGH THE ANTERIOR 
VBE>OMrNAi.\\ ALL SHOW 

ing the Method or 
Closure in Mayo s 
Operation eor Uhbili 
cal Hernia 


incision so as to be able to deal with the relaxed hnea alba at the same 
time In both cases the same principle is adopted u that of over 
lapping or imbricating the edges to as to gam surface-to-surface union 
for the margins of the hernial opening are so unhealthy and fibrous 
that edge-to-edge union could never be expected. 
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In the so called Mayo operation for umbilical hernia transverse 
crescentic incisions are made both above and below the hernia so as 
to encircle it The sac is carefully defined and cleared of fat, as also 
the aponeurosis of the recti muscles for some way around The apon 
eurosis is then divided close to the neck by transverse incisions, and 
the sac opened The contents are turned out and examined Omen 
turn is almost always present, and often adherent, both to intestine sac 
and margins of the opening Generally speaking most of the omentum 
thus found is removed, it usually constitutes a thick fibro fatty mass, 
tangled and adherent, and useless as omentum Special care is 
directed to the margins of the opening which must be completely 
cleared The intestine, both small and large, is generally reduced with 
out difficulty when the omentum is set free The sac, the adherent 
tags of omentum within it and the overlying skin are then cut away 
completely, and great care is taken to secure hemostasis of the cut 
edges The opening is now limited by two peritoneo aponeurotic 
flaps, above and below respectively, and is closed by superposing the 
upper of these over the lower by means of mattress sutures introduced 
through the margins of the lower and passed under and through the 
upper from within outwards as far up as one can conveniently reach 
(bigs 798 800) The upper flap is then stitched down over the 
lower, which it usually overlaps to the extent of nearly 2 inches 
Kangaroo tendon may be employed for these sutures or well chromicized 
catgut, so that they are not too easily absorbed The subcutaneous 
tissues are brought together by buried stitches, provision is made for 
drainage, and the skin wound is closed 

A Ventral Hernia is the term used in describing any protrusion 
occurring at some spot in the anterior abdominal wall other than 
those already mentioned Several forms may be met With 

1 It consists not uncommonly of a protrusion of subserous fatty 
tissue through a congenital or acquired opening in the linea alba, 
line® sertulunares or line® t ran s vers® especially at the junction of the 
last with the former They are more common above than below the 
umbilicus, and if, as not unfrequently happens, the fatty tissue prolifer 
ates a localized tumour resembling a lipoma is produced which goes by 
the name of a fatly hernia of the tinea alba A portion of the peritoneum 
is drawn through the opening into the centre of these masses, after 
they have persisted for some little time, and a true hernia is thus 
induced Considerable pain and abdominal disturbance (vomiting 
colic, etc ) accompany almost every movement of the body, being 
caused partly by the traction of the peritoneum partly by the con 
striction of the neck of the sac against the sharp edges of the small 
opening Treatment consists in the removal of the projecting mass, 
care being taken not to include anj \iscera in the suture with which 
the base is surrounded The stump is pushed back into the abdomen, 
and the opening closed by deep sutures 

2 After operations involving the division of the abdominal parietes, 
ventral hernia ma> be caused by the 3 lelding of the cicatrix, especially 
if the wound suppurates, and the deep stitches come away or are re- 
moved, or if the opening is left patent for the purpose of draining an 
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Ultra abdominal abscess (Fig Sol) Treatment of such cases is conducted 
along the lines suggested for that of an umbilical hernia u: by freeing 
the margins of the g 3 p from adhesions and replacing or removing the 
contents the sac is then excised and perhaps the overlying fat and 
skm the opening is closed by overlapping the walls or by implanting 
a fascial graft or by deep fascial stitches (Galhe) Considerable skill 
and judgment are require if this procedure is to be effect ne but good 
results may be anticipated 

Galhe of Toronto recommends the employment of sutures of living 
fascia lata cut in long strips and laced across the opening in several 
layers so as to constitute an effective barrier apparenth it remains 
in situ and leads to a considerable fib- 
rous development around Excellent 
results have followed its use 
3 Fn women who have borne children 
the hnea alba often stretches and yields 
allow n g considerable separation of the 
recti musdes for almost their whole 
length and this apart from inj umbilical 
hernia If placed in the recumbent pos- 
ture and told to raise the head and 
shoulders from the bed without using 
the elbows for support the lmea pro- 
trudes as a longitudinal ridge of con 
siderable breadth Much discomfort and 
dyspepsia arise from this cause owing 
to the inefficient support given to the 
intestines A firm abdominal belt tnav 
be used as a palliative measure but 
operation is very desirable. The thinned 
lmea alba is split down the middle from 
top to bottom if need be on one side— 
say the right — it together with the 
neighbouring rectus muscle is separated 
from the subcutaneous tissues and 
tucked under the rectus on the left Side 
its free end being secured by a row of 
mattress sutures passing through its 
edge and the left hnea semilunaris and 
bemg tied superficially The left free edge is subsequently secured to 
the right lmea semilunaris by a row of stitches Redundant fat and 
skin are removed and the wound closed by sutures In this way the 
abdominal wall is drawn together like a double-breasted coat and 
excellent results follow 

A Taaxfaar 'Semi3 is a condition of considerable ranty m which 
the abdominal viscera protrude by the side of the erector spin* betw een 
the latusimos dorsi and the external oblique in the space known as 
Petit s triangle It is perhaps seen most frequently after operations 
upon the kidney where suppuration has occurred and the deep stitches 
have had to be removed. The ordinary signs of hernia are present. 



Fig Sol \ f viral Hervia 
following Operation for 
Acute Appendicitis 
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and with a little care the condition is readily distinguished from a lumbar 
abscess Treatment may be conducted along the same lines as for a 
ventral hernia 

A Diaphragmatic Hernia is usually congenital in origin arising from 
imperfect development of one or both halves of the diaphragm, and 
then generally on the left side, or it may result from traumatic lesions, 
such as stabs, or gunshot wounds involving the diaphragm The 
omentum transverse colon, and stomach protrude into the thorax 
without any peritoneal sac and give rise to various inflammatory and 
obstructive phenomena It is readily recognized by a radiographic 
examination Treatment by operation can be successfully undertaken 
in traumatic cases by opening the pleural cavity after excising the 
9th or 10th rib, exposing the upper surface of the diaphragm and 
suturing the margins of the gap In congenital cases the prospects 
are less promising 

Obturator Hernia consists in a protrusion of intestine through the 
upper part of the thyroid foramen, and has usually been observed in 
elderly females It is evidently due to the antenatal development 
of a peritoneal sac by the side of the obturator vessels It is not often 
recognized in the living, except when strangulated, and even then it is 
more likely to be discovered from the abdominal aspect during a laparo- 
tomy for acute obstruction than diagnosed apart from operation In 
a few cases, how ever, it has been noted that, in addition to the general 
signs of strangulation, there was a sense of deep resistance and of fulness 
close to the origin of the adductor muscles, and that pain was referred 
down the obturator nerve to the inner side of the knee Rectal or 
vaginal examination may throw some light on the nature of the case 
Treatment has generally been confined to cases of strangulation, and m 
these an incision is made over the inner aspect of Scarpa's triangle, 
and the pcctincus divided or displaced The sac when found should be 
opened, and strangulation leheved by cutting upwards, the obturator 
vessels being usual!} situated below the neck of the sac If found 
during a laparotomj for obstruction, the same precautions must be taken 
as for a Richter hernia in the femoral region w hen discovered in the same 
way It is possible to close the abdominal opening by a peritoneal 
purse-string suture introduced from above, if the patient is in the 
Trendelenburg position 

Other forms of hernia, eg pudic, pudendal, vaginal, sciatic, etc, 
liave been described, but are so uncommon that they need no special 
mention 

Abnormal Conditions ot Hexnire. 

Irredncibility ol a Hernia is generallj due to the presence of adhesions, 
either between the contents and the sac, or between the contents 
themsdv es, which are thus united into a mass too large to pass tlirough 
the aperture of communication with the abdomen This is often 
associated with contraction of the neck of the sac, which arises 
cither from the pressure of an ill fitting truss or the constant drag 
of the contents Overgrowth or an excessive deposit of fat m the 
omentum tnav also result in irreduabditj The local signs of this 
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condition axe very evident dyspepsia coltcky pains and a sense of 
dragging are among the most prominent symptoms 
Treatment — In health} tndn iduals and if the hernia is not too large 
operation in these cases is desirable and indeed essential since a truss 
cannot be worn safely and to leave the condition unprotected is a 
confession of failure The operation is conducted along the usual 
lines of a radical cure and adhesions are dealt with suitably omentum 
being remov ed and intestines set free so as to enable complete reduction 
to take place A radical cure completes the procedure It has already 
been pointed out that it is undesirable to replace suddenly large masses 
of intestine or omentum that have been long outside of the abdominal 
cavity for fear of interfering with the heart s action and therefore in 
such cases preliminary rest m bed with suitable purging starvation 
and massage of the hernia should be adopted so as to reduce its bulk 
and if possible reduce its contents before operation 

Failing such measures the only plan is to support the hernia in 
an elastic support which is tantamount to leaving it to take care of 
itself 

An Inflamed Hernia is characterized by the existence of a localized 
peritonitis involving the sac and perhaps also the content's It usually 
arises from injury such as ill directed taxis or from injudicious truss 
pressure The symptoms are those of a local inflammation the part 
becoming hot painful tender and swollen and perhaps the skin over 
it congested this is associated with general fever malaise nausea 
and vomiting whilst constipation is generally present A condition 
is thus induced somewhat resembling strangulation but it is distm 
guished from this by the presence of fever instead of shock the absence 
of tension in the sac and the character of the vomiting which is not 
f<ecal The hernia is irreducible at any rate for a time probablv more 
on account of the pain which prevents taxis than from any mechanical 
reason except in old-standing cases where previously formed adhesions 
exist Lymph is deposited on the serous surfaces and this usually 
leads to the formation of adhesions Occasionally where omentum 
is alone present an attack of this tvpe may result m a natural cure 
especially in the umbilical variety 

The Treatment consists in putting the patient to bed and restrict 
mg his diet to fluids whilst fomentations are applied to the part A 
little opium may also be administered to allay the pain and the lower 
bowel is emptied by an enema Should the condition persist in spite 
of treatment it will be wise to operate as otherwise strangulation 
may follow 

Obstructed Hernia is a condition in which the onward passage of 
faeces through the gut contained in a hernial sac is prev ented It is 
most frequently seen in the umbilical variety and of course only in 
valves, the. las^t 7 A vs -in sAoaxi attromtfnftion o* undigested iood 

or faces the condition being aggravated by the presence of flatus 
derived from the decomposition of the contents of the bowel Nausea 
ard vomitirg are induced the latter however rarely becoming fa?cu 
lent whilst constipation is usually present although the lower bowel 
may empty itself and flatus may pass Locally the tumour becomes 
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irreducible and distended but not tense as in strangulation, and a 
doughy mass, which can be moulded and indented by the fingers, is 
felt within the sac There is no tenderness, but the patient complains 
of a good deal of intermittent colicky pain If unrelieved, a sub 
acute form of inflammation may supervene, and this may pass on to 
strangulation, and even death 

Treatment consists m the use of copious enemata, and the applica- 
tion of an icebag to the hernia, followed by carefully applied taxis 
so as to assist the onward passage of the impacted contents As soon 
as the obstruction is overcome, a brisk purge should be administered 


Strangulated Hernia. 

A hernia is said to be strangulated when the contents are constricted 
in such a way as to obstruct and ultimately to arrest the flow of blood 
in the vessels contained therein Interference with the passage of 
feces is not an essential in this condition, since omentum alone may 
be involved, or the intestine, if present, may only have a portion of 
its lumen constricted as in the form known as Richter’s hernia 
(Fig 802) whilst in Littri’s hernia a diverticulum is similarly affected 

Two chief varieties of strangulation are described those occurring 
within the abdomen, which are dealt with more fully in Chapter XLI 
and those which are extra abdominal, it is only the latter to which we 
shall now direct attention 

External Strangulated Hernia arises m one of two ways {a) The 
hernia becomes strangled immediately after its formation, this is most 
frequently seen in children or adolescents, the hernia being then of 
the congenital type, and having a long narrow sac ( b ) In adults it 

more frequently results from extrusion of an additional amount of 
the abdominal contents into the sac, as the outcome of some sudden 
violent effort This condition usually obtains m old standing hernire, 
the neck of the sac having previously become thickened and contracted 
either by the pressure of a truss or the irritation of the protruded viscera 
The former of these two conditions is generally acute trj character, the 
latter more often subacute 

The site of the constriction is either at the neck of the sac or in the 
dense tissues external to it, but occasionally it exists elsewhere Most 
frequently the active agent in the strangulation is the thickened sac 
wall itself, but in femoral and umbilical hernia? structures outside the 
sac such as Gimbernat's ligament or the lmea alba may be the actual 
cause of the constriction, whilst it may also be produced by the passage 
of a coil of intestine under a tight adhesion or through a slit or aperture 
m the omentum contained in the sac In those her nice which become 
strangulated immediaiely after their protrusion, the constricting cause 
is invariably the resistance of the tissues surrounding the opening in 
the abdominal parietes 

Pathological Phenomena — The effects of strangulation vary some- 
what with the tightness of the constriction The circulation is seldom 
aiTested entirely at the onset of the symptoms, but the pressure 
affects first, and more especially, the \eins, and later, by the congestion 
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and exudation thus produced the flow in the arteries is brought to a 
standstill Hence the constricted tissues are congested to begin with 
and then parti} as a result of the deficient suppl} of arterial blood 
main]} in consequence of bactenal invasion gangrene ensues with or 
without an intervening period of inflammation 

When a portion of intestine is strangulated it first becomes of a 
dusk} red chocolate or claret colour owing to vascular congestion 
it is thickened and stiff from exudation into its w alls and distended 
by the formation of gas within its lumen owing to the arrest of pen 
stal is and the putrefaction of its contents The surface for a time 
remains smooth and shin} but as the exudation into the sac increases 
the endothehum is shed. Occasional!} some of the superficial capil 
lanes rupture giving rise to ecchvmoses and in rare instances possibl} 
as the result of injudicious taxis the congested vessels complete!} 
empt} themselves into the sac which is thus filled with clotted blood 
the intestine m consequence becoming lax and } ellowish grev in colour 
When the strangulation is relieved in this earl} «tage the bowel soon 
regains its former health} appearance If inflammation occurs the 
surface becomes rough from the deposit of Ivmph and entirelv Io«cs 
its shin} and pob'bed aspect Gangrene results parti} from the 
prolonged stagnation of blood and parti} from the invasion of the 
intestinal wall b> the B cob and other anaerobic inhabitants of the gut 
which assoonasthevitaht} of tbeintestmalwnlhssufficientl} impaired 
migrate through it and by their development produce toxic bodies 
which still further assist the gangrenous process As soon as it is 
established the intestine turns an ashv gre} or black colour usuallv 
at one or more spots w hidi gradual!} spread lo s e all lustre and polish 
and after 3 time become *oft lacerablc and offensive Gangrene is 
much more common in the femoral and umbilical forms of hernia 
than m the inguinal (19 5 per cent in femoral against 6 1 per cent 
in inguinal) it is generally developed in two or three days but occa 
sionail} may supervene in less than twent} four hours from the onset 
of the strangulation It is more often seen m small h enure of recent 
origin than m large old standing ones At the point of strangulation 
the gut is completelj anaemic and liable to ulceration or gangrene 
which maj subsequentl} result in perforation adhesions may how 
ever form between it and tbe neck of the sac thus preventing contam 
•nation of the general peritoneal cavity The intestire above the site 
of strangulation becomes paralyzed and peristalsis is entirely arrested 
even in a Richter s hernia Fatal material accumulating and under 
going decomposition gives nse to a catarrhal enteritis and even 
occasionally to stercoral ulcers which may perforate and cause general 
peritonitis this however isnotvei} common in external strangulation 
since the small intestine is usually inv olv ed, and solid fasces are absent 
In more chronic cases gangrene of the gut may be induced by the pres- 
sure of the accumulated contents and the action of tbe B coh Tbe 
portion of the bowel bdo<e the constriction may be affected in a similar 
manner owing to tbe arrest of tbe peristalsis but to a sbgbter degree 
Omentum when strangled is at first congested and of a dark red 
or purplish colour and later on. infiltrated and matt ed together After 



HERNIA 


i3°7 

a time gangrene supervenes, and the omentum then becomes ashy 
grey or brown in colour, and is pultaceous and friable It does not 
become offensive unless associated with intestine, since it does not 
contain any intrinsic source of putrefaction If, however, it has 
contracted adhesions to the sac, and no gut is present, the trouble 
may subside, since its vitality may be maintained through the adhesions, 
and a natural cure of the hernia may result 

The sac is usually distended with fluid, which at the commencement 
is serous m character, and perhaps blood stained, this subsequently 
becomes turbid and mixed with lymph, and, finally, it is dark brown 
or yellowish-green, with a marked and most objectionable odour 
Sometimes there is but little or no effusion of fluid, a condition generally 
due to complete strangulation of arteries and veins simultaneously 
and often the precursor of early gangrene The serous lining of the 
sac is but slightly affected in the early stages , as, however, the case 
progresses, it becomes inflamed and ultimately gangrenous from the 
activity of bacteria, which by this time have penetrated to the turbid 
serum contained within it The skin and surrounding tissues become 
cedematous, congested, and crepitant, and finally a natural cure may 
be determined by sloughing and the establishment of an abnormal 
anus 

The Clinical History of a case of strangulation is usually so char- 
acteristic that there can be but little uncertainty as to the diagnosis 
The general symptoms are similar to those described as occurring in 
all cases of acute intestinal obstruction The patient during some 
sudden effort notices a severe pain localized at first to one of the 
hernial regions, or referred to the umbilicus, this is accompanied by 
the usual evidences of shock * e he feels faint, the pulse becomes slow 
and weak, the temperature falls, and the surface is covered by a cold, 
clammy sweat This shock is often not very prolonged, and is asso- 
ciated with or quickly followed by vomiting, at first gastric, then 
bilious, and finally stercoraceous or fajcal As this continues, the pain 
increases in seventy, and radiates over the whole of the abdomen, 
which becomes tense, tender, and tympanitic Symptoms of exhaus- 
tion supervene, caused partly by the pain and vomiting, and partly 
by the inability to take food, probably the absorption of toxic material 
from the intestines also assists in its production Complete constipa- 
tion is usually present, but the patient may pass flatus or fffices from 
the lower part of the intestine The onset of gangrene is generally 
accompanied by a sudden fall of temperature and a cessation of pain , 
gradually the pulse becomes weak, rapid, and intermittent, the surface 
js covered by a mid .sweat, the countenance becomes shrunken and 
drawn Jthe so-called facies Hippocrahca), hiccough follows, and finally 
the patient dies, usually as a result of toxaemia due to the absorption of 
products developed either in the bowel wall or sac, or in consequence 
of acute generalized peritonitis 

Locally, a tumour is found in one of the usual sites of a hernia, or if 
already the subject of this condition, the patient may notice that his 
rupture has suddenly become larger. The swelling is irreducible, 
tense, extremely tender and painful, and without impulse on cough- 
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me It is hard and rounded if bowel is involved, softer and more 
doughy to the touch, if omentum W hen gangrene ensues, the tension 
within the sac is reduced, pain and tenderness cease, and the shin over 
the tumour becomes dusk) , inflamed, and cedematous , finally, evidences 
of gangrene show themselves externally , the parts becoming dark in 
appearance, and soft and emphysematous to the touch If the patient 
survives the necrotic tissues separate, and an abnormal anus is 
produced either naturally or through the intervention of the surgeon 
Suppuration within the sac is uncommon 
Occasionally, however, cases are met with in which the above- 
described signs are considerably modified, and gangrene of the gut may 
occur without the exaggerated phenomena of a serious toxamuc type 
indicated above In one case the patient complained of no incon 
vemence beyond slight pain, although incipient gangrene was present , 
he walked into hospital saying that he never felt better m hts life 
In other cases the bowel itself may give way, either along the line of 



Fig 802 — Intestine after Strangulation in a Richters Hernia \ Per 
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constriction or above it, and the general peritoneal cavity may then 
be flooded with liquid decomposing fecal material, vvhicfi quickly 
determines a fatal issue 

The early symptoms arising from strangulation of a portion of the 
lumen of the intestine (Richters hernia, fig 802) are sometimes less 
marked than when a complete loop is constricted but the later pheno- 
mena are always very severe It is usually of the femoral variety, 
and the ileum is most frequently involved If less than half the cir- 
cumference of the bowel is constricted, the obstruction is not always 
complete at first, flatus and feces being sometimes passed, but where 
more than half the circumference of the bowel is engaged complete 
obstruction from kinking or paralysis of the gut ensues The vomit 
mg is less marked than in other cases, and is not so commonly f feculent 
The tumour produced is small in size, but tense and tender It is quite 
possible, however for it to be overlooked, even when the groin is 
examined and the diagnosis is then likely to be made either on the 
operating or post mortem table The prognosis in these cases is alwaj s 
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grave, partly from the difficulty experienced in diagnosis, partly from 
the tightness of the constriction death usually results from perforative 
peritonitis 

The occurrence of strangulation tn a pure eptplocele is very rare the 
symptoms are vague in character, and the diagnosis is often difficult 
The presence of a soft, doughy tender swelling in any of the hernial 
regions, combined with pain, bilious vomiting, and possibly constipa- 
tion, is always a significant feature So long as no Junking of the 
bowel is caused thereby, the symptoms may remain indefinite, the 
vomiting never becoming faecal, but as time goes on arrest of peristalsis 
may lead to true obstruction, or even general peritonitis 

The mortality rate of strangulated hernue is much higher than 
one would expect in a condition that is easily diagnosed recent 
statistics show that the mortality of external strangulated hernia is 
17 8 per cent 

The Treatment of a strangulated hernia consists in reducing the 
contents by taxis, or by operation 

Tans is the term employed for the manipulation by means of which 
a hernia is reduced in cases of strangulation it must be used with 
gentleness and great care, since the involved portion of intestine is 
congested and easily torn The patient is laid on a couch with the 
head supported and the thighs slightly flexed, so as to relax the ab- 
dominal muscles The fundus of the tumour is then grasped with 
one hand, and steady pressure made, having for its object the empty 
mg of the congested Slood vessels and consequently a diminution in 
the size of the hernia the fingers of the other hand manipulate the 
neck of the sac, in order that the part which has most recently been 
protruded may be first returned The direction in which taxis is made 
varies m different types In inguinal hernia it should be directed 
upwards outwards and backwards In a femoral hernia which has 
extended beyond the saphenous opening taxis is first employed down 
wards and inwards m order to make the gut re enter the crural canal, 
and then finally backwards and upwards, the margins of the saphenous 
opening being relaxed by flexing and slightly inverting the thigh 
In umbilical hernia the pressure is mainly directed backwards 

In the past taxis has often been used injudiciously, and in cases 
where it could not be expected to do any good , the bowel has sometimes 
been ruptured or its wall bruised, the mesentery torn and other serious 
results have followed At the present day operative treatment for 
hernia is eminently successful, and open exploration prevents the 
likelihood of returning to the abdomen an infected and even gangrenous 
focus Taxis is permissible when the hernia is of large size, particularly 
if inguinal, when the symptoms have a mild onset and do not become 
severe, and especially if taxis has been successful on former occasions 
Reposition may be assisted in such cases by applying fomentations for 
half an hour, followed by the use of an icebag, reduction sometimes 
taking place spontaneously or being brought about by taxis The 
heat relaxes the tissues around the neck of the sac, and the effect of the 
cold is not only to constrict these tissues, but also to induce contraction 
of the intestinal blood vessels and muscles Taxis ts objectionable, and 
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if employed at all should be used very cautiously when the hernia is 
small and tense and particularly if femoral when the onset is acute and 
sudden, when the symptoms are well marked and especially if they 
become so in the early stages of the case if strangulation follows on 
the first development of the hernia and of course if the case has lasted 
for some time and ftcal vomiting is present A final attempt may 
m suitable cases be made before operation when the patient is 
anesthetized 

Persistence of Symptoms after Apparently Successful Tans — It 
happens occasionally that although the surgeon may have apparently 
reduced the hernia satisfactorily the symptoms of strangulation 
nz pain vomiting and constipation persist (1) Infective gangrene 
may involve the released coil of gut and spread to the portion above it 
causing death from peritonitis and tovcmia (11 ) Ulceration and 
perforation may occur along the constriction groove fin) The 
rupture reduced mav not be the one which has given rise to the symp- 
tom* an internal hernia or one in some other region co-cxisting 
(iv ) The strangulation may I ave been caused not by the neck of the 
sac but by a sht m the omentum contained in the sac Reduction 
in such a case would of course not relieve the symptoms (v ) A 
vohulus may have been present either whollv or partly in the «ac 
and may hav e been reduced untwisted (v 1 ) The hernial sac may 
have a diverticulum or pocket communicating with it at its upper end 
(intrapanetal interstitial hernia) or it may be shaped like an hour 
glass It is possible to reduce the intestine from the lower portion of 
this so-called hernia en bissac into the upper pocket and then the 
symptoms persist (vu .1 Reduction en lloc or en masse ought never 
to be seen as it can only occur when considerable and therefore an 
unjustifiable amount of force has been employed The sac and its 
contents arc together reduced from their superficial position to the deep 
aspect of the abdominal parietes and the constriction remains The 
henna in such a case disappears gradually and without the charactenstic 
gurgle but is liable to reappear after an interval When occurring 
m the inguinal region the canal appears to be unduly patent and a 
tense rounded swelling can be detected at its upper end 
The Operative Treatment of strangulated hernia should always be 
undertaken as soon as possible Nothing can be gained by waiting 
whilst even the delay of an hour may make it doubtful whether the 
result wall be successful or not There is always sufficient time to 
permit of efficient piunfication of the ports and it is desirable to emptv 
the lower bowel by an enema and to wash out the stomach The 
administration of an anesthetic needs care and m the worst cases 
local infiltration or spinal analgesia should be employed A suitable 
incision is then made down to the sac which is recognized by its tense 
and r o unded outline Jj as £iaar«? at ns pe&sebln &oat saxrwttdcfig 

structures and then carefully ojpened. The amount of fluid varies 
much and is sometimes very small <0 that tl e possibility of injuring 
the bowel must be kept in mind Having giv en exit to the fluid from 
the sac and noted its characters the surgeon carefully examines the 
bowel or omentum The cause of strangulation is then looked for 
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and divided by a special hernia knife, which practically consists of a 
curved blunt ended bistoury the cutting blade being limited to an 
extent of about l inch from the blunt end If such is not to hand, an 
ordinary blunt ended curved bistoury will suffice The index finger 
is employed to repress and guard the intestine, and acts better than a 
director since intestine is liable to curl up on either side of the latter, 
and may thus be injured The knife is then slipped on the flat under 
the constriction, and turned so as to divide it , it is better to nick it 
slightly in two or three places than to incise it by one deep cut 

The gut is carefully drawn down into the wound, and its condition 
at the site of strangulation examined, it is sometimes a matter of 
difficulty to decide whether it should be returned or not 

1 If the gut, though congested, shows no sign of gangrene or per 
foration, it may be safely reduced This is not always a matter of 
ease, owing to the cedematous condition of its walls which are stiff 
and firm Slight enlargement of the opening will permit the gut to 
be returned to the abdomen All manipulation directed to the intestine 
must, of course, be of the gentlest nature, since its congested state 
makes it more friable than usual Omentum is remoi ed or returned 
according to its condition After the return has been effected, a radical 
operation for the cure of the hernia must be carried out if the condition 
of the patient warrants it 

2 If the gut has been more seriously damaged by the constriction 
and its condition is doubtful, it is well douched with warm saline 
solution, and the effect of this on the loop carefully noted If, after 
a short time, the colour of the gut changes and becomes of a lighter hue, 
it is still alive and may be returned into the abdomen Special note 
must be taken of the condition of the bowel along the line of constriction 
In case of doubt it is returned just inside the abdomen and a large drain 
age tube is inserted down to it There is no need to fix the bowel , 
it is already inflamed and paralyzed, and hence will not change its posi 
tion, especially if a small dose of opium is subsequently administered 
In this way, even if gangrene or perforation occurs, a track is left for 
the escape of the contents, whilst a localized plastic inflammation will 
shut off the general peritoneal cavity A fie cal fistula may thus be 
formed but it often closes spontaneously at a later date 

3 If, on the other hand, the colour of the bowel is not affected by 
douching, or if patches of it show up definitely as damaged or gan 
grenous areas in the midst of the portion where the circulation is re- 
turning to the normal, and still more so if there is any suspicion of 
odour caused by the B coli, the death of the bowel, or of a portion 
of it, is assured, and treatment must consist of intestinal drainage 
in the first place, followed by resection of the damaged area and 
anastomosis 

It is never wise to attempt an immediate enterectomy and restoration 
of the canal by suturing The gut above the obstruction is almost 
certain to be loaded with decomposing fcecal material of a most irritating 
and dangerous character, and to allow this to pass over a newly 
formed suture hue is too risk} Under these circumstances the con- 
striction should be divided sufficiently to enable the healthy gut above 
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the line of strangulation to be drawn down and then after protecting 
the tissues of the wound the distended coil is tapped with a trocar 
and cannula The first rush of flatus and liquid faces ts allowed to 
escape from the cannula and then the bowel ts opened sufficiently to 
enable a rubber drainage-tube to be passed into and earned up beyond 
the line of constriction This is stitched in and the intestinal contents 
axe allowed to drain away for a few days As «oon as satisfactorv 
drainage has been effected the damaged coil ol gut should be resected 
and an anastomosis undertaken In most cases it is desirable to open 
the abdomen and after protecting the exposed mucous membrane 
to pull the affected covl up from inside so as more safely to permit 
of the restoration of the continuity of the bowel after removing that 
portion which would be liable to dev elop adhesions 

In cases howe\er where the whole loop of the strangled intestine 
is gangrenous and the sac infected and inflamed it may be necessary 
merely to divide the constriction with as little interference of the 
adhesions at the neck of the sac as possible and then to cut away the 
dead bowel and stitch in a drainage-tube so as to carry off the liquid 
faeces At the end of a few days when the bowel lias emptied itself 
the abdomen may be opened ana the gut freed from inside and anasto- 
mosis performed 

The After-Treatment in cases of strangulated hernia is of the greatest 
importance The patient is placed in bed and absolute quiet >» 
maintained no food being allowed for twenty four hours If there is 
no pain opium need not be administered as it helps to maintain the 
paralyzed condition of the bowel seiere pain may however call for 
the hypodermic injection of a dose of morphia Liquid food can 
usually be taken at the end of twenty four hours Saline should be 
administered rectally by the drip method subcutaneously or tntra 
venously this prevents thirst and replaces the chlorides that are lack 
ing owing to the obstruction and if the patient s condition remains 
satisfactory it is unnecessary to administer any purgative the boveb 
often acting naturally if they remain unrelieved for five or six day's 
a dose of castor oil should be given 

Post operative Complications — (1) I omilmg may persist for a time 
as a result of the anesthetic It loses however its f*culent character 
and may generally be stopped by washing out the stomach (2) The 
Paralytic condition of the gut may cause prolonged constipation 
which can be treated with B Welckti serum If there is no evidence 
of inflammatory mischief it is best treated by a turpentine enema 
or later by a purgative (3) Acute Enteritis may arise either in the 
portion of strangulated gut or just above This is usually indicated 
by localized pain and the passage of mucus perhaps tinged with blood 
which may be so abundant as to amount to diarrhoea the vomiting 
moreover persists but is no longer stercoraceous It is best treated 
by the administration of bismuth combined with chlorodyne whilst 
all solid food is interdicted (4) It is possible that although the gut 
looks healthy at the tune of operation its walls are in reality already 
infected and in spite of the relief of the constriction 1 tt/ecln e gangrene 
may follow causing death from peritonitis (5) Occasionally acute 
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septic peritonitis results from a localized perforation, either of a small 
gangrenous patch or from ulceration along the ' constriction groove ’ 
Treatment — The condition is ob\ lously one of the gravest import, and 
must be dealt with actively if the patient is to be saved The abdomen 
must be opened, the affected coil identified, and if need be resected, or 
fixed m the w ound and opened for drainage purposes The peritoneal 
cavity itself is dealt with according to the rules already given 
(6) Localised Peritonitis may be looked on as a conservative measure, 
whereby Nature isolates some focus of danger from the general pen 
toneal cavity Occasionally localized suppuration follows as the 
result of a limited ulceration or perforation of the gut, the pus must 
then be let out at the earliest possible moment, but a fsecal fistula is 
very likely to follow 4 

It is impossible to describe in detail every form of strangulated 
hernia A few facts, however, must be stated about the more impor 
tant varieties In Strangulated Inguinal Hernia the constriction most 
commonly occurs at the neck of the sac, usually close to the external 
abdominal ring, as a result of the condensation of the surrounding 
tissues The signs are generally very characteristic, and the con 
dition can rarely be mistaken Some difficulty may be experienced in 
distinguishing it from inflammation of an undescended testis, in this, 
however, there is no persistent vomiting or constipation whilst the 
absence of the testis below, and the existence of the peculiar testicular 
sensation when the swelling in the canal is compressed, should make 
the diagnosis obvious Occasionally the two conditions co-exist, and 
then a correct diagnosis, apart from an open exploration, may be almost 
impossible Torsion of the spermatic cord and subsequent strangulation 
of the testis give nse to a swelling not at all unlike a strangulated hernia, 
but should be distinguished by the history and by careful palpation 

The operation is conducted along the lines already described for 
the radical cure It is always wise to open up the inguinal canal by 
division of the external oblique, and in not a few cases this will suffice 
to enable reduction to be effected, although it is desirable to open the 
sac and examine the bowel I! the strangulation persists, the con- 
striction is divided by cutting directly upwards It is often difficult 
in old standing cases to be certain whether the hernia is direct or oblique, 
and by following this rule there is less likelihood of wounding the deep 
epigastric artery 

In Strangulated Femoral Hernia it is more common to find the bowel 
than omentum, and it is in this situation that partial hemue (Richter’s) 
are most frequently seen A tense painful swelling is felt, situated 111 
the neighbourhood of the saphenous opening, and the diagnosis from 
inflamed lymphatic glands and phlebitis of a varicose saphena vein 
may not be altogether easy , particularly if omentum alone is present 
The history' of the case and a careful consideration of the physical signs 
and symptoms should generally be sufficient to clear up the diagnosis 

The Treatment of this condition may be undertaken by either of the 
methods described above as suitable for the radical cure If the in- 
ferior operation is undertaken, the sac is cleared and opened, the bowel 
examined, and the constriction, usually at Gimbemat’s ligament, 
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divided by cutting directly inwards The plan already mentioned 
of nicking it in one or two places rather than of freely dividing it is 
especially desirable in this situation on account of the occasional ab- 
normal course of the obturator artery along the edge of the ligament 
Division of this artery would be recognized by the occurrence of free 
haemorrhage after the use of the hernia knife and would require for 
its treatment opening up of the external oblique abo\ e Poupart s hga 
ment and securing the vessel by ligature. Wien the constriction is 
lerj tight as in some cases of Richter s henna the introduction ol the 
hernia knife under the constriction is difficult and liable to injure the 
bowel 

For these and other reasons practice has of late y cars been tending 
more and more to the employment of the inguinal operation (Lothei 
sens) in all cases of strangulated femoral hernia The constriction 
is then under the eye and the surgeon can sec wliat he is dividing 
The sac is opened from below and its contents examined the con 
stnction is divided from above and reduction can then be effected 
The sac is freed from adhesions and displaced up through the canal 
and removed and a radical cure follows If gangrene is present it is 
easy to cany the incision upwards and thus open the abdomen and 
thereby resection if necessary can be effected more readily and safely 

It is quite possible to overlook the existence of a small Richters 
hernia and only to discov er its presence dunng a laparotomy for an 
acute attack of obstruction Under these circumstances the greatest 
gentleness must be exercised in any attempts to withdraw the bowel 
from the sac for fear of teanng the gut and flooding the peritoneal 
cavity with fluid faxes It is usually well to cut down on the hernia 
from outside open the sac and divide the constriction and then partly 
from without partly from within to reduce the strangled portion of 
bowel which is brought to the surface and carefully examined. In 
many such cases gangrene is likely to follow if not already present and 
drainage of the gut by a Paul s tube will be required and a subsequent 
entered omy 



CHAPTER XU 

INTESTINAL OBSTRUCTION. 

By Intestinal Obstruction, or Ileus, is meant a condition in which the 
onward passage of feces is prevented It is often associated with 
vascular phenomena due to strangulation or kinking of the gut, and 
these result in a deficient supply of arterial blood reaching the part, 
thereby predisposing to gangrene 

Various elements enter into the picture provided by a classical case 
of obstruction, and of these the most marked are 

1 Coprostasis, or retention of feces The fact that simple consti- 
pation may last for a week or more at a time, and do no harm to the 
patient beyond a certain slight degree of toxic poisoning, demonstrates 
that this is not the only element m cases of obstruction, and indeed is 
often an almost insignificant factor in acute cases Yet it colours 
the whole picture, and has very marked results in the clinical manifes 
tations Retention of the intestinal contents is certain to be followed 
by their decomposition and liquefaction, and this causes the intestinal 
canal to be filled with a quantity of offensive fluid material, partly due 
to bacterial activity, partly to the pouring out of a considerable quantity 
of secretion from the congested gut wall If the obstruction is onlj 
partial, this liquefaction oi the bowel contents may enable them after 
a time to pass on, and the patient s attack of partial obstruction is 
followed by one of diarrhcea whereby relief is obtained If the 
obstruction, however, is complete, the intestine above the block is 
gradually filled with this decomposing material, from which toxins 
maj be absorbed, the patient being thereby poisoned 

A second result of this decomposition of the retained feces is the 
dev elopment of gas, which may be so marked as to lead to great ab- 
dominal distension, or meteonsm. Whilst present in almost every 
case to a certain degree, it is most marked when there is considerable 
involvement of the mesentery, and experiments on animals indicate 
that constriction of the nerves contained therein is the chief factor 
in its production 

2 Increased peristalsis, with the object of forcing the intestinal 

cwAttf As Wit YAtit’A, vs xA\vn rift mipuiYaTA tafttae m cat, 

leading to severe pain of a eoltekj character. So violent may these 
efforts become that the bow el, w eakened bj distension and inflammation, 
is finally tom. and perforative peritonitis rapidlj ends the case 

3 Regurgitant vomiting is always a prominent element At first 
the gastric contents alone are ejected, but later the vomit becomes 
bilious, and even stercoraceous or faxal The origin of this pheno- 
menon is still a little dubious. Some have considered it due to anti- 
peristalsis, others maintain that the ordinary onward movements of 
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the bowel are quite sufficient to explain it The intestinal contents 
are urged forward against the face of the obstruction and being 
unable to pass an axial regurgitant stream is produced It is a little 
difficult to see how this could occur when the lower end of the colon 
is the part affected Whatever the mechanical explanation there is 
no question as to the influence of the nervous sy stem in its produc 
tion or as to its being chiefly reflex in character which is evident 
from the fact that it occurs whether omentum or bowel is strangled 
Hence « is easy to understand that it commences earl} in children 
and sensitive women on account of the greater irritability of their 
nervous centres whilst it is also more marked when the small intestine 
is involved Anything that increases peristalsis naturally intensifies 
its occurrence 

4 Nervous phenomena also add their peculiar features to the picture 
The affected coil of bowel is directly paralyzed by the lesion but, m 
addition various reflex manifestations occur Thus in acute cases 
the patient suffers almost at once from shock which passes off after 
a time and from collapse due to tovemn at a later date vomiting 
and perhaps hiccough develop rcflexlv and the latter sign is always 
to be looked on with grave suspicion and as an omen of bad import 
In the latest stages intestinal paralysis from the onset of peritonitis 
may dominate the scene 

5 Infective phenomena are likely to follow sooner or later the 
bowel walls being attacked by the virulent organisms contained within 
them Complete paralysis and want of blood supplv predispose them 
to bacterial invasion and hence the more acute forms of infective 
gangrene are chiefly seen in conditions of the strangulation type when 
mere obstruct ion is present without vascular changes microbic invasion 
rarely produces more than a patchy necrosis or more commomy 
perforative ulceration Of course when infective gangrene is 
present virulent toxins develop in the walls of the gut and a rapid 
depreciation of the patient s general condition follows from their 
absorption 

6 Finally death is almo t certain to ensue apart from surgical 
assistance although a few ca«es may recover spontaneous!! Tie 
final event is due either to perforative peritonitis or to simple e\ 
haustion the result of toxic absorption from the retained fxce» or 
from the necrotic intestinal wall or of constant pain and vomiting 
want of nutrition and general dehydration of the tissues 

Causes — Much elaborate work has been undertaken to produce a 
satisfactory classification of the many diverse causes of intestinal 
obstruction and when one mentions the fact that a recent attempt 
included eighty distinct causative lesions it is obvious that there is 
an abundant field for this type of ingenuity It must suffice here to 
.slate that there ere t>re greet dem.xms—the Arriam.- ami the 
mechanical 

(1) Dynamic ileus is due to some paralytic or spasmodic condition 
of the intestinal wall which causes interference with its power of 
transmitting onwards its contents Paralysis of the bowel results 
from (a) Diffuse or localized acute infectiv e inflammation as in septic 
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peritonitis or acute appendicitis (6) torsion of mtra abdominal viscera, 
such as the spleen or omentum, or of tumours, e g ovarian cysts, lead 
ing to the so called aseptic peritonitis (c) embolus or thrombosis 
of the mesenteric vessels, leading to necrosis (if) nervous lesions, which 
may involve the spinal cord itself, or more frequently the peripheral 
nerves, eg a tumour at the root of the mesentery Spasm of the gut, 
as by chronic lead-poisoning, may also determine obstructive pheno- 
mena 

(2) Mechanical ileus is the variety most commonly seen (a) The 
gut may be strangled by bands or through apertures, causing internal 
strangulation (6) It may be kinked over bands thereby determining 
not only occlusion of the lumen, but also a marked interference with 
the vascular supply (e) The intestine may be twisted on its own axis 
giving rise to a condition known as volvulus (d) One portion of the 
bowel may be mvagmated into a neighbouring portion constituting 
an intussusception (e) The lumen of the bowel may be blocked by 
foreign bodies or accumulations of fasces (obturation) (/) The on- 
ward passage of the faces may be rendered difficult or impossible by 
the gut becoming narrowed as from cicatricial or cancerous stenosis, 
or by the pressure of external tumours 

The most useful division is, however, the clinical grouping together 
of cases which present a similarity of symptoms, and this method 
will be employed here, the subject being discussed under the three 
headings — Acute Obstruction, Chronic Obstruction and Intussus 
ception 

Acute Intestinal Obstruction 

The following are the chief Causes which give rise to this condition 

1 Strangulation by bands or adhesions or through apertures, etc 

2 Volvulus 

3 The impaction of foreign bodies 

4 Acute intussusception 

5 It may be the termination of a chronic obstruction 

6 Acute localized paralysis of the gut due to an infective inflam- 
mation, eg acute suppurative appendicitis 

7 Acute enterospasm 

It will be noted that in the first five of these causes where the ileus 
is primary, there is a definite vascular lesion in addition to the ob- 
struction which threatens the patient at an early date with perfora- 
tive ulceration or gangrene, and it is mainly on the presence of this 
element that the acuteness of the case depends 

The General Symptoms of acute obstruction are very similar to, if 
not identical with, those of strangulated hernia The patient is sud 
denlv seized with severe abdominal pain somewhat of the character 
of colic, and perhaps referred to the umbilicus, coming on sometimes 
during some special effort, e g lifting a heavy weight or at other times 
when 1> mg quietly m bed If internal strangulation ispresent he suffers 
from shock, as evidenced by a weak pulse, pale face, and cold clammy 
sweat, the temperature of the body falling below the normal, but this 
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usuallv passes awaj in a little time When there is no strangulation 
there is no incipient shock The pain ho\\e\cr remains and is liable 
to exacerbations and intermissions but soon becomes continuous 
\ omit mg ensues and is \m marked and persistent and there is abso- 
lute constipation neither flatus nor faces passing Distension o{ the 
abdomen u> not necessanl) an earl} sign but vanes in character with 
the cause and site of the trouble abdominal tenderness js also absent 
in the earl} stages If with such symptoms the administration of one 
or more turpentine enema ta within the first twettt} four hours has no 
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result a diagnosis of intestinal obstruction is justified and act lie 
operativ e treatment should be advised 

If however the case is allowed to progress natrnlh the 1 ormting 
begins to alter in its character becoming bilious stercoraccous of 
even fatal The distension of the abdomen increases but without 
ngiditi or tenderness until at length peritonitis develops Slims of 
general depression and exhaustion due to toxaemia follow in a” short 
time the pulse becoming weak rapid and thread\ the temperature 
suhnoimal (unless it rises as a manifestation of peritonitis) 
and the face pinched and drawn from dehjdration ol the tissues {factes 
Hippocraltca) Finall} if unrelieved b} treatment the patient dies 
and usually within seven to ten days from the onset owing to exha us 
tion or perforativ e peritonitis Constipation may be absolute from the 
first not even flatus > being missed but at an} time the lower bowel 
may emptj itself and raise false hopes as to the prognosis 
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The Special Forms ol Acute Obstruction must now be considered 
seriatim 

i Strangulation by Bands or Adhesions through Apertures, etc — 
Causes — (a) Isolated peritoneal bands and adhesions are usually the 
result of old plastic peritonitis of a localized and chronic character 
The greatest variety is met with in the appearance and situation of 
these adhesions most frequently they are single and cord like some- 
times they are broad and membranous constituting a false ligament 
or again they may be multiple A common situation is between 
different parts of the mesentery or between the mesentery and some 
other viscus the cause being either disease of that viscus (usually a 
pelvic organ the c'ecum or 

the appendix) or inflamma / 

tion of a mesenteric gland v Cc/D? 

with localized peritonitis 
Whatever the exact cause 

the mischief is most fre V— I J r, 

quentlj found either m the /U KSfc/iSrX Jr J 
right iliac fossa or in the irfJ jf 

pelvis Two methods of pro- \\/j * J 

duemg strangulation exist _ yy '/] 

either the bowel passes under f y 

the arch or loop formed by 

a short constricting band and 'V\\, 

cannot return (Tig 803) or if 'f — * J, it'*' } v\\\ 

the band is long it may con J \ V, % 'J 

stitutc a loop or noose through if * V 

which the bowel passes and / k 1 v \ t J 

so becomes strangled (Tig 7 *_ /\ i V vK\r 
804) (b) Cords connected u tth J / \\} / V I 

the omentui 1 result from union 
between its fimbriated cv 
tremitics and some part of 
the viscera or parietes form 

ing at first a broad band like r»e 804 — Strangulation oftheSmallIs 
adhesion which is eradualh testine in a Child by a Band Adherent 

aancsion wnicn IS graauauj TO A MeSEVIJSBIC Gland (University 

moulded into a rounded cord College Hospital Museum ) 
by the constant dragging and 

pulling to which it is subjected Thc\ are usually coarse and 
thicker than those due to peritonitis The mechanism of strangu 
lation is identical the noose variety being perhaps the more common 
since the adhesions are likely to be longer (e) Meckel s diiertictiltim 
is liable to cause strangulation when its free end becomes adherent 
cither to the panetes or to the \iscera it is attached most frequently 
to the mesentery of the ileum and after that to the neighbourhood of 
the uml ihcus Occasionally the dis crticulum ends in a fibrous cord 
which may remain fixed to the umbilicus or floats free in the abdominal 
cauty and subsequently beanies adherent to some other structure 
thus producing 1 fibrous con! Strangulation may be effected by 
bowel passing under a loop formed by the adherent du erticulum 
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(if) The vermiform appendix appendices cbtphica or Fallopian tubes 
may contract abnormal attachments and thus form arches or loops 
under which bowel ma\ pass and become strangled, (e) ** Ills pouches 
and apertures in the peritoneal investment whether normal or ab 
normal may lead to strangulation All external hernias may be 
grouped under this heading as also tbo«e conditions known as internal 
hernia m which the abdominal contents find their into pouches 
in the posterior wall of the peritoneum eg into the lesser sac of the 
omentum the fossa duodeno-jejunalis or into some of the retrocarcal 
fossa: Slits maj also be found in the omentum or moment erv cither 
congenital traumatic or the result of operations 

Phenomena.— This form of obstruction usuallj occurs m young 
people and is rare after forty it constitutes more than a fourth of 
all the forma of internal obstruction and the lower 2 feet ol the ileum 
are most frequently involved There may be a previous history of 
peritonitis but that may have been overlooked or forgotten the 
onset is usually sudden and the symptoms of strangulation as de- 
tailed above are of a typical character The abdomen is flaccid at 
first and not tender until peritonitis ensues on about the third or 
fourth day There is generally no obvious tumour and no peristalsis 
or dilated coils of intestine are to be seen Occasionalh an area of 
localized fulness or of fixed and limited tenderness may indicate the site 
of the lesion The average duration is about five to seven dav« the 
patients dying ol exhaustion or toxemia following peritonitis 

2 Volvulus is the most common cause of acute primary obstruction 
of the large intestine By it is meant a rotation of the gut upon its 
own mesenteric axis in such a way as to interfere not only with the 
passage of the intestinal contents but also sooner or later with the 
circulation determining a condition of strangulation Occasional^ a 
similar result is brought about by the intertwining of one coil usually 
of small intestine with another The sigmoid flexure is the part 
generally affected although it occurs in the cecum when there is a 
definite mesentery’ or in the small intestine In the former situation 
it is predisposed to by a long narrow sigmoid mesocolon so that tl e 
two ends of the loop are brought closely together this condition may be 
of congenital origin but is usually due to the traction induced by pro- 
longed chrome constipation a distended sigmoid hanging into the peine 
cavity drags upon and elongates the meso-colon thereby approximating 
the two ends of the loop and necessarily causing a slight obstruction 
at these spots Some irregular moi ement of the gut or of the abdominal 
walls suffices to cause rotation of the pedicle and thus brings about the 
volvulus When once present plastic peritonitis soon fixes the coil 
and then the pressure on the vessels causes v enous congestion and such 
obstruction to the arterial supply of the gut as almost certainly to end 
in its death Distension ol the coil with gas from decomposition of 
the retained fseces aggravates the condition 
Symptoms— Volvulus is rare before the age of forty and appar 
ently occurs more often in the male sex A history of chrome constspa 
tion precedes it but the acute symptoms start abruptly Pam is 
always present at first intermittent but finally constant and there is 
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usually tenderness over the sigmoid flexure The pain, vomiting 
and collapse are not so severe or marked as m other forms of strangu 
lation, but abdominal distension from excessive flatus, and resulting 
dyspnoea and thoracic embarrassment are very distressing Tenesmus 
is occasionally present A localized peritonitis is usually developed, 
but sometimes it becomes diffuse Natural cure is unknown the 
patient dying either m five or six days from collapse and interference 
with respiration, or at a somewhat later date from peritonitis 

3 Impacted Foreign Bodies, which may cause intestinal obstruction 
are of three types gall stones foreign bodies that have been swallowed 
or intestinal concretions (enteroliths) The general facts connected 
with their presence in the intestine have been already noted 

Gall stones only cause obstruction w hen of large size and then 
usually gain entrance to the intestine by ulceration from the gall bladder 
into the duodenum (Tig 805) The usual site of impaction is in the 
low er ileum Women over sev enty 
are most often the subjects of 
this condition and there may be 
merely a history of some mflam 
matory lesion in the region of the 
gall bladder and none of biliary 
colic These patients frequently 
suffer from intermittent colicky 
pain together with subacute at 
tacks of incomplete obstruction, 
which though severe for a time 
pass off Sooner or later a final 
acute attack supervenes which 
begins suddenly with pain fol 
lowed by vomiting which is con 
stant and copious, and in twenty 
four to thirty six hours becomes 
fa;cal The obstruction is often 
incomplete flatus and even faces 
being occasionally passed The 
abdomen is soft and flaccid and the affected coil and the gall stone 
are rarely to be felt Necessarily the symptoms vary with the site 
of impaction usually becoming more urgent as the duodenum is 
approached Death results from peritonitis or exhaustion 

4 Acute obstruction ensues when a coil of intestine lodges across 
a tightly drawn adhesion the lumen at each end being thereby entirely 
occluded and the circulation arrested The usual acute symptoms 
follow, which may, however, be relieved spontaneously ’ Sudden 
kinking of the gut may lead to the same result being due to the con 
traction of fibrous adhesions or the dragging of diverticula 

5 For Acute Intussusception, see p 1327 

6 When acute symptoms are developed at the termination of a 
case of chrome obstruction the pain which had been intermittent 
becomes constant, the vomiting more violent and fcecal in character, 
and the fatal termination is due to acute peritonitis, or to exhaustion 
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and toxemia Absolute constipation is always present, and the 
abdomen much distended , . 

7 True obstructs e phenomena are sometimes assoaated with acute 
localized intrapentoneal lesions, such as appendicitis, cholecystitis, 
or peine inflammations, where the bowel wall is paralyzed as a result 
of peritonitis The symptoms are often very characteristic, and fassu 
vomiting may even occur, but b> careful attention to the history and 
general condition of the patient a correct diagnosis should be reached. 
The following table illustrates the chief diagnostic points between 
acute strangulation and acute appendicitis associated with peritonitis, 
one of the commonest causes of dynamic ileus 


Atute Internal Strangu A cult Ap-fendm/u ttitk 

(alien Ptnt'tntlis 


Onset 

Rigor 

Temperature 

Pain 

Tenderness 


\ waiting 
Abdominal 


Abrupt 

Mjsent 

Subnormal at first rising at 
onset of peritonitis 
Severe referred to the uw 
bilicns 

Absent till peritonitis comes 


Earlv marked and soon 
fecal 

Flaccid till peritonitis is 


May be preceded by local pain 
Often present 

High at fi«t falling later from 
exhaustion or toxemia 
Severe usually referred to the 
right iliac fossa 

Present over ciecom even in 
early stages and gradually 
Spreading 

Less urgent and seldom laccal 
except as a late symptom 
Tense and rigid from the first 


In the other forms of dynamic ileus the obstructive phenomena are 
usually secondary to some pentomtic trouble or to some intra-abdominal 
lesion which produces its own symptoms first and then obstructive 
phenomena only as a secondary result of inflammatory paralysis 
Thus in torsion of the pedicle of an ovarian cyst, the patient first 
complains of pain and the tumour becomes large and tender Should 
it be neglected aseptic peritonitis ensues after a variable period 
intestinal paralysis follows, and obstructive symptoms of a distressing 
type are produced which are Likely to prove fatal, e\ en if the cause is 
remov ed. 

8 Enlerospasm is the name applied to a functional disorder occur 
nng m patients of a neurotic type in which one or more sections of 
the intestinal canal undergo purposeless tetanic contraction The 
colon is more commonly affected than the small bow el and especiaUv 
the c^cal and sigmoid sections In the acute form the symptoms of 
urgent obstruction may be produced and even peritonitis simulated, 
but more frequently the attacks are chronic, and persistent constipa 
tion results Sometimes the appendix is tender, and has been remov ed 
for this affection without benefit Anti spasmodic; of the belladonna 
type are required and purgatives do but little good 

For diagnosis and method of examination of cases of acute obstruc 
tion see p 1331 



INTESTINAL OBSTRUCTION 1323 

The Treatment of acute obstruction is practically included 111 one 
word — Laparotomy. The condition of the gut is in most cases identical 
with that found m a strangulated hernia, and although a few patients 
may recover by palliative measures, e g enemata, opium, ice, etc , 
yet the majority would be gravely injured by the delay caused by their 
employment. The danger of laparotomy increases directly with delay, 
hence, the sooner it is undertaken, the better for the patient Whilst 
preparations for the operation are being made, an enema may be 
administered to clear the lower bowel, ice being given to suck, and a 
small dose of opium to relieve urgent pain 

Attention has recently been called to the absence of chlorides in 
the blood of these cases, and as a preliminary to operation saline should 
always be given either subcutaneously or intravenously Marked 
improvement follows this procedure, and frequently desperate cases 
can be operated on and stand operation, which without the admimstra 
tion of chloride would have had little chance of recovery 

Two mam objects must always be striven after m the operative 
treatment of such cases, viz (a) to empty the distended bowel, and 
( b ) to remove the cause of the obstruction The second of these re 
quisites is always most desirable, but unless at the same time the 
putrid contents of the upper portion of the intestine are removed, 
little real good has been accomplished since the patient is being slowly 
poisoned by toxic absorption Hence, in many cases it is desirable 
to deal first with the engorged bowel by establishing an artificial anus, 
and to leave the search for the obstructing body till a later date A 
high death rate must always be expected , statistics show this to be about 
40 per cent , but there is no doubt that where the cause of the obstruction 
is not at once obvious primary enterostomy, if followed by a satisfactory 
discharge of the intestinal contents, gives results in many instances 
equal to, or even better than, treatment directed towards the cause of 
the trouble 

In the most urgent cases, where the patient’s abdomen is acutely 
distended, and fecal vomiting has been present for some time, it is 
not advisable to administer a general anesthetic, if this is attempted, 
the patient's life is often lost from stoppage of the respiration, precipi- 
tated possibly by a severe attack of fecal vomiting Local infiltration 
anesthesia must be relied on, or spinal analgesia The stomach should 
always be washed out with a weak alkaline solution as a first step in 
the operation If it is probable that the obstruction is in the small 
intestine, (1) a small incision is made through the hnea alba below the 
umbilicus, the first presenting coil of intestine is withdrawn, and after 
protecting the peritoneal cavity with gauze or swabs, is tapped with 
a large trocar and cannula so as to allow the first gush of flatus and 
feces to be carried away from the wound The opening is then enlarged 
sufficiently to allow a rubber or Paul's tube to be introduced and tied 
in, and whilst the bowel is emptying itself, it is fixed by stitches to the 
abdominal wall (2) A form of practice which has been much recom- 
mended of recent years consists in undertaking jejunoslomy as a pre- 
liminary measure. A rubber tube of moderate size is tied into the 
selected coil of jejunum through a supra umbilical incision by purse- 
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string sutures in the same wa> as for a Senn’s gastro-torm It is 
fixed by a couple of stitches to the parietal peritoneum and sheath of 
the rectus, and through it the dilated intestine is able to empt> it«elt 
of its putrid contents The patient is put bach to ted, and the gut 
frequently irrigated with a solution of bicarbonate of soda to wluch 
glucose is sometimes advisably added, and the intestinal contents ran 
then be aided in their escape bj sypbonage In a few da vs it is possible 
that the gat will be completely cleared of its foul contents down to the 
site of the obstruction, vomiting wall cease, and the patient’s general 
condition will be <=o improyed that operation to deal with the cause 
is justified (3) If the cause is in the large intestine a oecostomj 
should be performed as described and the local lesion dealt with 
later 

Ey en m less sr ere casts the stomach should be washed out as a 
preliminary before administering an anesthetic The head must 
ne\er be placed on a lower ley el than the stomach for fear of fluid 
regurgitating along the cesophagus and choking the patient, several 
deaths from this cause ha\e been reported The abdomen is then 
opened below the umbilicus and a definite search made for the cause 
of the obstruction if it not at once obvious The hand is first passed 
to the hernial regions and then to the right iliac fossa, so that the 
ciecum maj be examined. If this is distended the cause necessanlj 
lies below it if collapsed aboyeit In the former ca«e, the condition 
of the sigmoid flexure should next be investigated, and final!}, if this 
\iscus is collapsed, the liand should be run along the colon, special * 
attention being directed to the splenic flexure If the csecum is 
collapsed perhaps the best method to adopt is gently to withdraw 
from the abdomen successive portions of gut about a foot at a time 
These are carefully examined and replaced by the assistant whilst 
the next portion is being withdrawn The remainder of the intestines 
during this process are protected and kept back by the application of 
hot sterilized abdominal cloths The cause of the obstruction is in 
this way sooner or later discoy ered, and may be dealt with according 
to circumstances 


Omental bands or peritoneal adhesions should be divided between 
ligatures The vermiform appendix iraj be removed, or a Meckel s 
diverticulum excised A volvulus should be untwisted if possible, 
but this maj be impracticable, owing to peritoneal adhesions and in 
such cases it is advisable to withdraw the coil from the abdomen, and 
if the large intestine is involved an artificial anus should be made 
Foreign bodies are if possible, displaced forwards or backwards to a 
more healthy portion of the bowel and then removed by a longitudinal 
incision along the anti mesenteric border, the wound being subse- 
quent]} closed transv ersely by a row of Lembert s sutures Of course, 
volvulus of the small intestine or gangrene of the gut, if present. may 
necessitate an enter ectomy, but it must always be kept in view that 
the essential feature of the operation is drainage of the intestine and 
therefore the establishment of an artificial anus as a temporary measure 
is often desirable te-umon can be effected when the gut has emptied 
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In all cases it must be remembered that the toxic phenomena are 
largely due to the absorption of the products of the activity of anaerobic 
organisms of the B perfnngens { Welchii ) type and good results have 
followed the administration of the antitoxin 

Chronic Intestinal Obstruction 

The Causes of chronic obstruction are very numerous and looked 
at from an anatomical standpoint may be divided into the following 
groups 

1 Intra intestinal conditions eg impaction of faeces foreign 
bodies etc 

2 Affections of the intestinal wall such as stricture new growths 
especially those of a cancerous type adhesions or matting together of 
coils of intestine contraction or kinking of the gut from mesenteric 
gland disease etc 

3 Compression of the bowel by tumours cicatricial bands etc 
developing outside the intestine 

Faecal impaction and the development of a cancerous growth are 
far and away the commonest causes of chronic obstruction 

The General Symptoms of chronic obstruction are more or less as 
follows The patient suffers from gradually increasing constipation 
alternating occasionally with watery diarrhcea spurious m nature 
and set up partly by a catarrhal enteritis due to the irritation of 
retained fasces partly by decomposition of the fiecal material At 
irregular intervals more severe symptoms arise consisting of pain 
colic vomiting and absolute constipation owing to some temporary 
complete obstruction as by the impaction of a mass of undigested 
food or faces assisted perhaps by a valve-hke fold of mucous membrane 
across the passage The abdomen becomes distended and coils of 
gut may be seen in a condition of active peristalsis These attacks 
usually pass off after a time a copious evacuation of the bowels taking 
place either naturally or after the administration of a purgative 
Finally one of these seizures persists and destroys the patient either 
by exhaustion or by perforation followed by peritonitis unless suitable 
treatment is promptly adopted The vomiting is never such a marked 
feature as m acute obstruction until the final stage when it becomes 
fiecal The abdomen is always more or less distended and tympanitic 
ai d its contour vanes with the site of the obstruction if this is situated 
above the lleo-caical valve the swelling is mainly central but if in the 
rectum or lower portion of the colon it is most marked in the flanks 
Distended coils of intestine can be plainly seen through t le abdominal 
walls m thin subjects as also evident peristalsis When arising from 
simple stricture no tumour is to be felt but if due to malignant disease 
and if the abdomen is not very distended the growth may possibly 
be detected 

Frecal Impaction occurs in adult females who have previously 
suffered from chrome constipation The cecum and sigmoid flexure 
are the most common seats of obstruction but the transverse colon 
is not un frequently affected (Fig 806) A dough} tumour may often 
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be felt at one of these «pots which can in some cases be indebted with 
the fingers whilst in others it roav be of rfony hardness. The surface 
of the mass is us gall} more or less nodulated and the intestine tender 
from the accompanying inflammation The temperature is often 
raised from toxic absorption through the intestinal wall and Miere 
may even be a ngor The acute symptoms are alwavs preceded bv 
a prolonged period of malaise and ill health the appetite being defec 
tn e the breath offensiv e and the tongue foul On rectal examination 
the pre<ence of scybala mar often be detected 

The *special symptoms ansmg from the other conditions which gne 
rise to chronic obstruction such as «teno«is of the bowel have been 
alreadv referred to « 

The Diagnosis of chronic obstruction is obvious but it is often by 
no means easy to ascertam the exact cause of the trouble, A thorough 
investigation of the case according to the plan given hereafter must 
be undertaken and by this means *ome conclusion may be arrived at 
as to the nature and «eat of the obstruc 


Fig 806 — Diagram to i 

DICATE THE l.SLAt SITES 

Fjecat. Impaction — vi 


/ , j The Treatment of chronic obstruction 

t is always 3 matter of difficulty and anxiety 

*>. owing to the uncertainty often felt as to 

y, ’ - l the diagnosis It ought to be possible 

v J however to decide whether the block ts 

»».■> . | located m the large or «mall intestine 

V V" J \ since the character of tl e abdominal di>- 

Vr f \ tension and the symptoms are tolerably 
[ y ' distinctive in the two forms 

i I 4 If the case is not of the mo*t urgent 

— 11 type the patient is put to bed the diet 

Fig 806 — Diagrav to uj restricted to fluids and belladonna ad 

TJ',™. - «“»> '««*•. A > *“ik «» 

THE Oreo Transverse enemata 'hould be given two or three 
Colon am> Sigmoid tunes daily and preferabh in the genu 

pectoral position or lying on thenght side 
with the pelvis well raised. Purgatives are studiously avoided as also 
opium probably the patient has taken plentv of the former before 
comipg under observation vvhiLt the latter although it may check 
vomiting and relieve pain is certain to mask symptoms and thus 
prev erst the true course of the dr. ease from being watched. Should the 
symptoms be urgent from the commencement or the treatment sug 
gested fail the question of operation has to be faced. If the ob'truc 
Uon is located in the small intestine a laparotomy mat be undertaken 
using the same precautions as in acute cases If the cause of the 
trouble is easily found a coil situated just abov e is withdrawn from the 
abdomen opened and a Pauls tube, tied tn«o as to allow retained fecal 
material to escape It is wiser not to deal with the local trouble until 
the urgent symptoms hav e disappeared. If howev er the patient » 
condition is serious and the site of obstruction cannot be readily found, 
any distended coil (ileum or jejunum for choice) may be withdrawn 
and opened- The practice of allowing numerous coils of intestine to 
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escape in order to facilitate the exploration of the abdomen is not to 
be recommended 

When the cause of the obstruction is located in the large intestine 
above the pelvic colon cascostomy is usually required, followed by 
excision at a later date If the rectum or sigmoid flexure is clearly 
the seat of the trouble, iliac colostomy is the operation of choice When 
there is no indication as to the part of the colon involved, caacostomy 
should be undertaken as a preliminary measure 

In chrome peritonitis, where the intestines are hopelessly matted 
together but little can be done beyond the administration of enemata 
and possibly abdominal massage The history of the case will generally 
suffice to suggest its nature, and operative treatment should then be 
avoided 

Fajcal impaction requires the regular and repeated administration 
of laTge enemata, given through a long tube, and belladonna together 
with calomel may also be administered Should hard scybala be 
lodged in the rectum, it may be necessary to break them up m situ 
and remove them piecemeal 

Intussusception. 

By Intussusception is meant the protrusion or invagination of one 
part of the intestine into another, giving rise to the condition illus- 
trated in Fig 807 The constituent parts are seen more diagram- 
matically in Fig 808 The upper portion is always prolapsed into 
the lower, except occasionally during the irregular peristalsis which 
takes place during the death throes The invaginated portion (a) is 
known as the inlussusceplum, whilst the lower portion (6) into which 
it is protruded is known as the t tttussusctptens An intussusception, 
then, consists of three layers— the outer or ensheathmg layer (1 ), an 
inner or entering layer (111 ), and between the two the reluming layer (a ) 
Not only does the intestine enter, but with it a certain portion of the 
mesentery, and it is to the constriction of the vessels contained therein, 
and later on possibly to their complete obstruction, that the more 
serious phenomena are due, eg gangrene, perforation, or rupture of 
the gut In addition to this, actual obstruction to the passage of the 
intestinal contents may be brought about by the traction of the 
mesentery, which renders the orifice of the intussusceptum slit like, 
by the swelling and congestion of the intestinal wall, or perhaps by the 
impaction of a portion of undigested food within the lumen of the gut. 
Peritonitis usually follows, being possibly due to the invasion of a portion 
of the damaged intestinal wall by the B cnh. or other intestinal organ- 
isms If limited in extent, it may merely lead to irreducibility of the 
intussusception, owing to adhesions forming betu een the serous coats 
of the entering and returning layers In other cases, and especially 
when ulceration or gangrene is present, a diffuse peritonitis may be 
lighted up, and this may result m the death of the patient. The bowel 
above the site of invagination becomes dilated m the more chronic 
cases, and possibly stercoral ulcers may then develop 
The Cause of intussusception is generally stated to be irregular 
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and violent peristalsis however induced whether b\ the presence of 
irritating ingesta or by the exigence of polypoid tumours malignant 
growths (Fig 809) or possiblj worms the presence of scybalous 
masses of faces ma\ also lead to its occurrence In a few cases injur) 
eg blows on the abdomen or sev ere strains during jumping have 
been held responsible for its onset but very frequentH no cause can 
be assigned . 

Intussusception is met w ith in lour duel situations (1) The 1 Uo-cacal 
variety is much the commonest constituting 44 per cent of all cases 
In it the ileum is protruded into the colon the apex of the mtussus- 
ceptum being formed by the lleo-ciecal valve Owing to the great 
mobility of the ileum a considerable portion of gut maj be thus in 



\aguiated and a good man) cases have been observed in which it has 
actually projected through the anus. (2) The enteric vanet) in\ olving 
the small intestine comes next in order of frequence being met with 
in 30 per cent of the cases It is most often seen in the low er jejunum 
and is rarel) of great size (3) The colic form may occur at am part 
of the colon or rectum and owing to the fixity of this portion of the 
gut is limited in extent It is met with in about 18 per cent of the 
cases (4) The tleo-cohc only occurs in 8 per cent in it the ileum is 
piotayeed through the vleo-ciecaA vat\c- which 5 tir a tune retains its 
normal position but after the intussusception has attained a certain 
size the valve and cacum are also mvaginated into the ascending 
colon In each of these varieties except the last the intussusception 
grows at the expense of the external or ensheathmg layer the apex of 
the protrusion being always formed by the same portion of gut but 
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in the ileocolic vafietj, as just stated, it increases bj the passage of 
more and more of the ileum through the valve , after a time this stops, 
and is replaced by the ordinary type of growth 
Intussusception js occasionally met w ith as a post mortem pheno 
menon, resulting from the irregular intestinal movements which occur 
during the death crisis The condition is recognized as being of this 
nature by the absence of inflammatory signs, by the fact that it is 
sometimes due to a reverse 
peristalsis and bj more 
than one intussusception 
being present 
The Cluneal History 
vanes according to 
whether the condition is 
acute or chronic 

Acute Intussusception 
occurs most frequent 1} in 
infants under two years 
being the most common 
cause of obstruction at 
this age The onset is 
sudden, the child being 
attacked with severe pain, 
possibly localized and 
more or less paroxysmal 
at first, but rapidly be- 
coming continuous and 
diffused over the abdo- 
men This is followed by 
■vouutmg, which, however, 
is less severe than ifl acute 
strangulation, and not so 
often fasculent The 
patient rarely suffers from 
absolute constipation, but 
diarThcea and the discharge 
of blood-stained jnucus, 
perhaps associated with tenesmus, and often without feces, are 
common Collapse soon supervenes, and m the worst cases this may 
be so severe as to kill an infant within twenty four hours, otherwise 
a fatal issue from exhaustion or peritonitis is reached within a week 
On examining the abdomen, but little distension or tenderness is 
noticed unless acute peritonitis is present , in more than half the cases 
a distinct tumour can be felt, cylindrical m outline, and sometimes 
described as ' sausage-shaped, following the course of the intussus 
ception and generally curved, owing to the traction of the mesentery 
In the lleo cascal variety it extends from the right iliac fossa across the 
brim of the pelvis to the left, the colon being dragged downwards 
This may be associated with an absence of resistance m the right fossa, 
which feels empty, constituting what is known as the ' signe de Dance ' 



Fig 809 — Hvpertropiiic Cancer of the 
C-ecum invaginated into the Transverse 
Colon 


This growth was successfully removed and an 
lleo-colostomy performed The patient was 
alive and well ten years later 
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In other cases the tumour may be more limited, and distinctly movable. 
The rectum should always be carefully examined, and preferably under 
an aniesthetic so as to permit a thorough bimanual examination ol 
the rectum and abdomen to be made 
A natural cure occasionally follows, resulting either from spontane- 
ous reduction, or from sloughing of the intussusceptum , the peritoneal 
cavity is then shut off by a circle of plastic lymph uniting the ensheath- 
mg and entering layers of the gut When the latter takes place, the 
subsequent condition is not very satisfactory, owing to the formation 
of a fibrous stricture 

Chrome Intussusception occurs more frequently m adults than in 
children the onset being gradual and the course varying widely in 
different cases The patient complains of intermittent attacks of 
pain of a colicky nature, which recur at intervals, and become more 
frequent and prolonged as the case progresses Vomiting is often but 
little marked during the intermissions The bowels are irregular m 
their action, and there is sometimes a blood stained mucous di-charge 
The general condition is not at first much affected, but as the case pro- 
gresses, emaciation and general asthenia may supervene On exam- 
ination, the abdomen is found to be flaccid and free from tenderness, 
although visible coils of intestine may be observ ed in some cases, and 
perhaps a tumour felt The symptoms are rather those of subacute 
enteritis and chrome obstruction than of strangulation, and the case 
may be brought to a fatal termination either by an acute attack of 
obstruction or by* peritonitis. It may , howev er, last a long time before 
being recognized 

Treatment —In acute intussusception the patient should be at once 
placed under the influence of opium, in order to still peristalsis and 
prevent the increase of the tumour Inflation of the bowel with <ur, 
or the injection of copious enemata of warm water or od, 13 sometimes 
recommended, but no undue force should be employ ed. It is performed 
by raising the patient s pelvis and inserting into the rectum a catheter, 
with which is connected an indiarubber tube and funnel, held about 
1 1 or 2 feet abov e the abdomen Should this not succeed, laparotomy 
should be performed without delay , and, indeed, where skilled surgical 
help is available, operation is usually relied on solely Babies have 
but little power of resistance, and therefore rapidity' combined with 
gentleness of execution is an essential element for success If the infant 
js in a state of shock, hypodermic injections of saline solution should 
be administered and the child must be kept very' warm Gas and 
oxygen with local novocaine infiltration is the best form of anaesthesia. 
A vertical paramedian incision is the best, and no undue escape of bowel 
should be permitted. The swelling when found is, if possible, drawn 
up outside the abdomen, and reduction is attempted by' manipulation. 
The intussusapiens is grasped and compressed by the palm of the left 
hand, and the right hand steadies the intussusceptum Gradually', 
by a mixture of pressure and kneading, the intussusceptum is delivered 
from the grasp of the mtussusapiens, but no attempt must be made 
to pull out the intussusceptum. Complete freedom is essential if there is 
to be no recurrence, and the last dimple may he difficult to obliterate. 
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In a small percentage of cases reduction by manipulation is im 
possible owing either to oedema of the bowel or adhesions and then 
if the general condition of the patient is fairly good the intussuscep 
tion should be removed and the divided ends of the bowel united by 
suture If however the patient is in a condition of profound shock 
all that can be done is to fix the bowel in the wound and make an 
artificial anus The results of these procedures are anything but 
encouraging as it has been shown that few children recover if anything 
more than simple reduction is required during a laparotomy 
Chronic intussusception is more favourable in its prognosis It is 
frequently unrecognized until an exploration of the abdomen is made 
and hence reduction by inflation is not commonly attempted In some 
cases the tumour may be reduced by simple manipulation but as a 
rule too many adhesions are present Excision of the mass should 
then be undertaken and the results gamed have been very encouraging 


Diagnosis and Method of Examination of a Case of Intestinal 
Obstruction 

A grave responsibility rests upon the medical attendant in every 
case of obstruction The condition is incompatible with life beyond a 
few days and the time occupied in observing the patient and making 
up one s mind as to the nature of the case is valuable time lost which 
may ruin the patient s chances of recovery There are three things to 
be avoided in conducting a case of this nature (i ) Purgatives —The 
patient has probably taken plenty before sending for assistance and 
the only result to be expected is an increase of pam and vomiting 
(11 ) Opium has its place in the treatment of obstruction viz m relieving 
the agony associated with its onset but beyond this it merely masks 
symptoms and can do no good but comfortably to conduct the patient 
to the grave It causes intestinal paralysis and therefore may check 
the most distressing symptom vomiting but it aggravates the condi 
tion which needs treatment (in ) Delay in sending for surgical assist 
ance is responsible for more deaths than is the condition itself "When 
once the gut has become generally paralyzed there is but little hope 
for the patient 

In the investigation of a case various problems of some difficulty 
have to be solved and it s well to undertake this task methodically 

1 The medical attendant must satisfy himself that obstruction is 
actually present and not merely aggravated constipation In the latter 
however flatus passes readily and the general condition is not much 
impaired As already mentioned when complete arrest of flatus and 
feces has lasted for twenty four hours and especially if turpentine 
enemata have been administered during that period a diagnosis of 
obstruction is justified and if abdominal pam and vomiting co-exist 
the presence of some serious lesion is certain 

2 It is essential to determine whether the obstruction is dynamic 
or mechanical The differences and distinctions between these ha\e 
been already alluded to 

3 The question as to whether the lesion is acute or chronic must 
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next be settled Initial sev ere pain and collapse the rapid onset of 
vomiting a localized spot of fixed tenderness and the quick depre 
ciatjon of the patient all point to some acute vascular lesion of the 
intestinal wall which will prove fatal in a few days unless suitably 
treated On the other hand chronic cases are often preceded by 
constipation and other troubles of defecation the} come on gradually 
and are at first unaccompanied b} constant pain and vomiting al 
though colic of a severe type imj be present The examination of 
the abdomen is also of the greatest assistance in acute cases intestinal 
paralysis dominates the p cture in chronic cases v igorous peristalsis 
can be felt and often seen unless the patient has been left too 
long 

^ An effort must be made to determine the sife and nature of the 
lesion As to the question of site the following points mij be noted 

(а) Wien the upper part of the small intestine is involved the vomit 
ing is early tumultuous and persistent the vomit is bilious but not 
faecal Abdominal distension involves the epigastrium and partial 
larly the stomach The lower part of the abdomen may be retracted 
Collapse is early and rapidly increases The thirst is terrible the 
urinary secretion is slight or e\ en suppressed gas and feces may pass 
from the lower bowel 

(б) When the louer part of the small intestine or ctecum is involved 
feces and flatus cannot pass the vomiting becomes offensive and 
later fecal meteonsm is marked and involves the central p3rt of the 
abdomen the flanks not being affected In chronic cases peristalsis 
is very evident 

(c) When the colon or rectum is the site of obstruction the symptoms 
are more chronic as a rule and even in acute case« such as v olvulus 
the initial collapse is slight \ omiting is later in appearing but may 
of course become fecal Meteonsm may be very marked and involves 
the flanks as well as the centre sometimes it is possible to recognize 
that the lesion is not lower than the splenic flexure by distension of the 
left flank being absent The condition of the caicum must be carefully 
investigated for on it the stress of all large intestine obstruction falls 
It is sometimes possible to see that it is distended and on palpation it 
may be felt to harden under the examining hand Under these cir 
cumstances a diagnosis of a block below the ascending colon can usually 
be ventured 

The determination of the vah re of the case will largely turn on the 
patient s previous history and not uncommonly one has to admit 
that although one can locate the site of mischief there is no clue as to 
its nature beyond the generalizations learnt from statistics 

The actual examination of the patient is carried on along the follow 
mg lines 

1 The Previous History of the case should be carefully gone into 
in order to ascertain whether or not the patient lias suffered from 
biliary colic chrome constipation acute diffuse or localized pentoniti* 
uterine derangements syphilis or dysentery etc 

2 The History ol the Present Attack should then be ascertained 
noting especially the manner of onset whether acute or gradual the 
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duration of the symptoms and whether or not preceding subacute 
attacks have occurred from time to time 

3 The more prominent Symptoms must then be considered 

(a) Collapse is due partly to reflex nervous disturbance, partly to 
the absorption of toxic materials and partly to withdrawal of fluid 
from the body as a result of the vomiting, the portal area is also much 
engorged and this adds to the want of fluid in the systemic circula 
tion The nervous cause is most active in the early stage of acute 
obstruction, especially in infants, whilst the toxic is largely responsible 
for the exhaustion seen at the end of an acute attack or in the chronic 
variety Hence collapse is early in acute cases, late in chronic More 
over, the higher the lesion the greater the shock, owing to the fact 
that the upper portion of the bowel is more intimately associated with 
the sympathetic nervous centres 

\b) Pam is a very marked symptom being usually referred at first 
to a little above the umbilicus and is more severe in lesions of the 
small intestine than in the colon It varies greatly with the complete 
ness or not of the obstruction Wien the obstruction is only partial, 
the pain is intermittent, but when the block is complete, the pain 
becomes continuous Hence in acute strangulation pain is almost 
invariably constant, whereas in stricture it is markedly intermittent 
and of a colicky nature The amount of pain, moreover, varies with 
the nervous excitability of the patient it is increased by anything which 
induces peristalsis, eg food or purgatives, and it is diminished on 
the supervention of gangrene 

(c) Abdominal tenderness is rarely observed in the early stages, being 
caused by the onset of peritonitis 

(d) Vomiting is an almost invariable accompaniment of obstruction 
Its cause has been already discussed When the obstruction is situated 
in the jejunum or upper part of the ileum, the vomiting is never abso- 
lutely faecal, although, if it has been temporarily checked by opium, 
the ejecta may be exceedingly offensive and dark m colour, owing to 
decomposition, fecal or stercoraceous vomiting can only come from 
an obstruction to the lower ileum or colon 

(c) Constipation although usually present, is not necessarily absolute, 
as it is possible for the lower bowel to be emptied in cases of obstruction, 
whilst the patient sometimes passes a motion as gangrene supervenes 
or death is approaching 

4 A most careful Physical Examination must now be instituted 

{a) An inspection of the uncovered abdomen should first be made 

The amount and character of the distension is observ ed, and w hether 
or not it is situated in the centre, as when the small intestine is in- 
volved, or m the flanks, when the obstruction is m the rectum or 
sigmoid flexure The existence of visible peristalsis or enlarged coils 
of intestine should be noted, such are rarely seen in the acute cases 
but may be very' evident m the chronic forms Sometimes one coil 
remains persistently distended and always at the same spot, its ap- 
pearance always suggests that the site of obstruction is not far away. 
Sometimes a senes of distended coils are seen crossing the abdomen 
like a row of organ pipes The rise and fall of the abdomen during 
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respiration should be Matched to ascertain whether the movements 
are equal on both sides, or if any prominence, such as w ould be caused 
by a tumour, is noticeable The general condition of the patient, 
whether emaciated or not, as also the appearance of the face and the 
position in which he lies, should be observed 
(6) All the normal and abnormal hernial apertures are thorough!) 
investigated and a careful examination made from the rectum and 
vagina 

(c) The abdomen is carefully palpated so as to ascertain the exist- 
ence of any tumour or increased resistance of the abdominal walls 

(d) Percussion and auscultation may also throw light on the case 
\e) A rectal examination should always be done, as it frequentl) 

giv es valuable information 

(/) Fmall) , in chrome cases, some information mij be gained by the 
use of enemata When the obstruction is low down and not far from 
the anus it may be impossible to introduce more than a small quantity 
of fluid and this in spite of modifying the position Too much reliance, 
however must not be placed on this sign It is also desirable to 
auscultate the colon during the administration of a large enema, it 
is sometimes possible to hear gurgling sounds as far round as the cecum, 
indicating that the large intestine is free from obstruction \\ e would 
call attention here to the iallacv of using a long tube in the expectation 
of being able to pass it into the sigmoid flexure. A careful study of 
the rectum and its valves will show the difficulty of this, whilst the use 
of the genu pectoral position renders it unnecessary. 



CHAPTER XLII 

AFFECTIONS OF THE RECTUM AND ANUS. 

Tiie rectum from the anatomical standpoint consists of the lowest 
5 inches of the intestinal canal, but for the surgeon it represents the 
low er 6 or 8 inches, which can be reached more or less from the anus 

Examination of the Patient. 

The fact that a patient s symptoms are referred to the rectum does 
not obviate the necessity for a careful examination of the abdomen 
Position o! the Patient for Rectal Examination — The two positions 
which are used are the left lateral, in which the patient lies on the left 
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side with the left arm behind the back and the knees drawn up, and 
the knee elbow when the patient kneels on the couch, bearing the 
weight on the elbow s and knees The former is more comfortable and 
less embarrassing to the patient while the latter is useful in stout 
patients, or where sigmoidoscopy is to be performed 
Digital Examination — With a good light the condition of the anus 
and surrounding skin should first be carefully examined for skin 
changes tags the orifices of fistulas etc , and the anal margins gently 
separated to determine the presence of a fissure The index finger, 
well lubricated and pressed against the lateral wall, is gently inserted 
The majority of rectal lesions occur within the last inch of the bowel 
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After this has been careful!} examined the 
finger is passed as far as possible and 
finally a bimanual examination is made 
Proctoscopy — -There are main different 
forms of proctoscope the essentials of 
which are that it should gne a good new 
and that its insertion and manipulation 
should not inflict pain A good light is 
essential and this may be obtained by 
the use of n head lamp or a light fixed to 
the base of the proctoscope In this way 
the lower 4 inches of the bowel can be 
examined 

Sigmoidoscopy is employ ed for cxamin 
mg the upper part of the rectum and the 
lower sigmoid The instrument (Fig 810) 
consists of a hollow straight tube 14 indies 
long with its length marked on the out- 
side so that one ma\ know how far it has 
been introduced Suitable arrangements 
are made for distending the bowel with 
air and for illuminating and seeing its 
intenor An obturator is u«cd to facilitate 
its introduction in the first instance but 
this is withdrawn when it is wathin the 
bowd 

Congenital Malformations of the rectum 
and anus are fortunately extremely rare 
At an early stage of frctal life the lowest 
part of the hindgut is a common chamber 
the cloaca into which the allantois opens 
in front and the hindgut aboxe With 
de\ elopment the hindgut grows back 
wards bey ond its cloacal opening forming 
the post allantoic gut and its commumca 
tion with the doaca becomes closed The 
cloaca forms no part of the rectum but 
becomes the tngone of the bladder The 
post allantoic gut acquires its commumca 
tion with the outside of the body by its 
junction with an epiblastic ingrowth from 
the perineum known as the proctodeum 


In F g 811 the bowel ends at the brim of the 
pelvis in a cul-de-sac and there is no evidence 
of an anus m Fig 812 the anus is absent and 
the bowel opens into the bladder in Fig 813 
the anus and bowel are only separated by a 
thin septum 
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The rectum and anus are thus developed from three distinct 
embryonic structures (1) the hmdgut (2) the post allantoic gut 
(3) the proctodeum In the adult the junction of (x) and (2) is at 
the reflection of the peritoneum from the anterior surface of the 
rectum and that of (2) and (3) at the level of the anal sinuses 
Failures in typical development result in various clinical types of 
malformation 

(1) The original communication with the cloaca may persist In 
the male the usual situation is in the region of the trigone or the 
prostatic urethra (Fig 812) m the female in the posterior vaginal wall 
This condition is usually associated with 

(2) Non development or arrested development of the post allantoic 
gut Here the rectum may end at the level of the peritoneal reflection 
with or without a communication or a fibrous cord attaching it to the 
prostatic urethral vaginal or anal region The anus in these cases 
may be normal absent or mal developed 

(3) Imperforate anus A complete membranous septum may per 
sist between the post allantoic gut and the proctodeum placed about 
an inch from the anal verge and bulged downwards by retained 
meconium or it may have been partially obliterated forming a 
stricture 

The Treatment of these cases must be instituted at once Anal 
stenosis is treated by dilatation with the finger or bougies Where 
only a membranous septum persists between the rectum and anus 
this should be incised and cut away followed by the regular passage 
of the finger or bougies to pre\ent stenosis When the anus is absent 
whether or not there is any indication of a rectum such as bulging 
in the perineum or crying the child is placed in the lithotomy position 
and a perineal incision is made through the site of the anus and carried 
upwards and backwards along the concavity of the sacrum strictly 
in the middle line for not more than 2 inches It is an open question 
whether it is justifiable to proceed further by removing the coccyx 
and part of the sacrum since the membranes of the spinal cord extend 
much further down m the infant than in the adult If found the 
dilated and bulbous cul-de-sac is drawn down as far as possible and 
opened towards its posterior aspect the mucous membrane is then 
if feasible stitched all round to the skin so as to leave no surface to 
granulate thereby preventing subsequent stenosis In cases where 
no rectum is present iliac colostomy must be performed When once 
a passage for the feces is established abnormal openings into the 
bladder etc usually close without difficulty In a female infant the 
rectum may open into the vagina and if the opening is sufficiently 
large no immediate operation is necessary An operation can subse- 
quently be performed when the child is much older 

Various malformations in connection with the post anal gut have 
been already described 

Injuries of the rectum are usually due to falling on some pointed 
body such as a stick or railing or upon a piece of broken china but 
are sometimes caused by the forcible introduction of foreign bodies 
by lunatics or criminals They may merely involve the mucous 
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membrane or mat pass through the perineal tissues enter the bowel 
and penetrating the upper wall lay open the peritoneal cavity 
Haemorrhage pain and shock follow and acute pentomtis if the 
serous membrane has been wounded Inflammatory troubles may 
imohe the pen rectal tissues and sinuses ma) result from suppura 
tion A thorough examination must be made under an anesthetic 
and the wounds either sutured or left open to granulate In women 
the recto- vaginal septum may be tom but the surgeon need be in no 
great hurry to interfere if the wound is but small as it often doses 
of itself if hoxxexer the 'esion is of some length immediate suturing 
maj be desirable If the pentoncal cax it\ has been laid open a 
laparotomy is usually required in dder to deanse it and dose the 
wound if howexer the wound is small and the rectum at the time 
of injury empty it maj be justifiable to delay interference till some 
sign of inflammatory reaction shows itself a piece of sterilized gauze 
in the rectal wound will often sufficeto limit the inflammatorx misduef 
Pen rectal complications are dealt with as they anse In serious 
lacerated injuries such as those which occur in war a colostomy is 
often required as a primary measure later when the injury to the 
bowel has been repaired the artificial opening max be dosed. 

Foreign Bodies are denxed from xarious sources. Generally they 
haxe been swallowed and haxe traxersed the intestinal canal Tish 
bones and small tooth plates are most commonly seen and thex 
usually lodge just aboxe the anus in one of the so-called pouches 
of Morgagni They gixe nse to sex ere pain especially on defecation 
and possibly to some form of pen rectal abscess Large gall stones 
are sometimes lodged in the loxxer end of the rectum just aboxe the 
sphincter Foreign bodies max be introduced from without, and 
cause xanous forms of traumatic inflammatory le*tons 

Inflammation ot the Rectum {Proctitis) causes pain of a bearing 
down character a sensation of fulness constantly recurring tenesmus 
accompanied by a discharge of mucus muco-pus or blood. It may 
anse from any local source of irritation eg the presence of foreign 
bodies or of a polypus parasites or piles gonorrhoea is an occasional 
cause — in women possibly owing to infection from the x-amnal dis 
charge in men probably from direct infection In dxsenterx and in 
ulceratixe colitis the rectum is often wxolxed as xvell as the colon 
Proctitis may haxe an acute or an insidious onset without apparent 
cause If the inflammation becomes chronic a simple fibrous stricture 
may result In acute proctitis the mucosa is cedematous inflamed 
andcoxered with muco-pus in chrome forms it is thickened grannlar 
and bleeds easily xx hen touched with a probe Ulcers are not commonly 
seen 

Treatment — Any exciting local lesion should first be excluded and 
a smear of the pus examined. In acute cases the patient is confined 
to bed and if necessary a starch and opium enema or belladonna and 
morphia suppositories given to rehex e pain and tenesmus while liquid 
paraffin "ill prexent the formation of hard faecal masses Rectal 
irrigations of saline or hazehne n drachms to the pint max be used 
and potassium permanganate m early gonococcal cases 
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Chronic proctitis is often extremely resistant to treatment Imga 
tions and the occasional local application of silver salts are used 
Injections of bismuth subgallato (5 per cent ) in olive oil and irrigation 
with zinc sulphate have been advocated (Lockhart Mummery) It is 
important to recognize and treat any secondary anaemia which may 
develop in these patients 

Thread-worms ( Oxyurts vermicularts) are the most constant source 
of irritation of the rectum in infants and children They give rise 
to pruritus am, a discharge of muco pus and many reflex phenomena 
In treating a case of this type, a sharp purgative may be gisen every 
morning ( e g pulv scamm co , grs v ), and salt and water or an 
infusion of quassia used as an injection Sometimes this is ineffective, 
and it is possible that the creciim or even the appendix is the mam site 
of lodgment of the worms santonin may then be necessary in order 
to clear the intestinal canal 

The Bilharzia hrematobia is occasionally found in the rectum as well 
as in the urinary passages It gives rise to papillomatous polypi, 
within which the os a can be readily demonstrated, these are rounded 
or oval bodies, differing from those found in the urine in that they 
possess a lateral spine-like projection whilst in the latter it is terminal 
Considerable tenesmus, diarrhma and discharge of blood are present, 
and the hemorrhage may become so abundant as to destroy the 
patient's life, especially when urinary symptoms are co existent This 
condition is found in some portions of Egypt, where it is very common, 
and in other tropical regions The living ova can be destroyed by 
intravenous injections of tartar emetic, but the papillomata persist, 
and need to be dealt with by operation Removal of isolated masses 
by injection with pure carbolic acid or even by diathermy, is usually 
of little value, the only successful measure for extensive disease has 
been found to be excision of the affected mucous membrane 

Rectal and Pen-rectal Suppuration is not uncommon, and is very 
liable to lead to the formation of fistuke It may be due to the im- 
paction of foreign bodies, the extension of ulcerative processes, or 
the suppuration of piles Occasionally the trouble starts in the skin 
around the anus and sometimes the pus reaches the pen rectal tissues 
from other viscera eg the neck of the bladder, prostate, etc, or 
from above, jn connection with spinal or pelvic abscesses Not 
unfrequently the abscess is attributed to injury or to cold, as from 
sitting on a damp stone or a draughty closet , but probably these are 
merely the final exciting agents 

1 An Anal Abscess forms immediately under the anal integument, 
and superficial to the external sphincter {Fig 814 4) , it is usually due 
to inflammation of one of the numerous sebaceous follicles in that 
locality It may be acute or chronic, and is one of the most frequent 
causes of fistula in ano It must be freely opened throughout its 
whole length and packed 

2 A Submucous Abscess (Pig 814 2) usually results from a sup- 
purating internal pile The pus spreads up and down under the 
mucous membrane, and gives rise to a blind internal fistula (Fig 
816, 4) It is generally confined to one side of the bowel, and causes 
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great pam on defecation Digital examination is extremely painful 
Treatment consists in draining it at the most dependent spot close to 
the anus but it is often necessary to slit up the undermined mucous 
membrane , . 

3 Acute Ischio-reetal Abscess is due to infection of the loose fatty 
tissue filling the ischio rectal fossa (Fig 814 I) the organisms 
reaching it either through the perineum or from the bow cl The B coU 
ii usually present and in consequence the pus has the ordinary 
characteristic offensive odour A red painful swelling is noticed on 
one side of the anus which is at first hard and brawn} but soon 
becomes soft and fluctuating Defecation is exceedingl) painful as 
also digital exploration of the bowel and the patient is unable to sit 
with an> comfort If left to itself it ma\ burst intemall} or external!} 



Tig 814 — Diacrahmatic Section of \bscesses situated near the Lower 
End of the Rectum 

1 Isch o-icctal abscess 2 submucous abscess 3 pelvi-rectal abscess 
■I anal abscess 

or m both directions and a fistula in ano is \er} bable to follow An 
abscess in one relno-rectal fossa ma> spread across behind the anus 
to involve the other side and the fistulous opening which is often 
present in these cases is usually found in the mid line posteriori} 
between the internal and external sphincters 
Treatment — Any abscess in this region should be opened at once 
since any delay increases the risk of a fistula- Under efficient anxs 
thesis, a cruciate or T shaped incision is made and the flaps cut 
away to allow adequate drainage (Fig S15) If the abscess has 
extended to the other ischto-rectal fossa both sides and the com 
mumcating tract should be laid open If a fistula is present it should 
be dealt with at a later stage 

In the after treatment moist dressings irrigations and baths should 
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be employed It is essential that all wounds in this region should 
heal from the deepest part Gauze may be lightly introduced to the 
bottom of the wound but tight packing delays healing and prevents 
free drainage 

4 Chronic Ischio-rectal Abscess is usually met with m run-down 
or tuberculous individuals during young adult life and is not unfre- 
quently a complication of phthisis A deposit of tuberculous material 
replaces the fat ordinarily occupying the ischio rectal fossa and this 
after a time undergoes caseation or forms an abscess which gradually 
spreads without pain or other inflammatory disturbance and may 
extend very widelj After it has burst the orifices of sinuses may 
be found at a considerable distance from the anus Clinically, an 
indurated and painless mass forms in the fossa and slowly spreads 
softens and is transformed into a more or less extensive abscess sac 
this is associated with some general asthenia slight pyrexia and a 
certain degree of localized pain 
Operative Treatment ts aesir 
able in most of these cases and 
if possible before suppuration 
has occurred incision 1 emoval 
by a sharp spoon of all tuber 
culous tissue and dressing the 
wound with gauze infiltrated 
with iodoform are the essential 
elements Where extensive 
sinuses or fistula exist treat 
ment as for fistula in ano may 
be required but it is wise not 
to attempt too much if serious 
pulmonary mischief is present Fig 815 — Situation of T shaped In 
Treatment of the sanatorium cisson required for opening an Ischio 
type must of course be instl Rectal Abscess 

tuted in all cases 

5 The Pelvi-recfal Abscess (Fig 814 3) consists in a localized collec 
tion of pus in the loose cellular tissue above the levator am between 
it and the rectum It may be secondary to rectal lesions such as 
penetration of the wall above the internal sphincter or extension of 
ulceration from a carcinoma but not uncommonly it is caused by pelvic 
cellulitis or suppuration in the meso rectum prostate etc The 
ordinary phenomena of a deep abscess are produced and the pus may 
burrow downwards through the levator am to the ischio rectal fossa 
or may travel up and involve the pelvic peritoneum Sometimes it 
extends around the bowel causing one tjpe of horseshoe fistula 
Other collections of pus may find their way into this region from 
different parts eg a psoas abscess from spinal disease appendix 
abscesses etc Rectal examination indicates the existence of a painful 
swelling high up in the bowel As soon as a diagnosis is made the 
abscess should be freely laid open and drained and if possible bv an 
incision behind the anus Of course an abscess winch is secondary 
to a tuberculous spine is an exception to this rule 
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6 Occasional!} a diffuse form of cellulitis involves the peri rectal 
connective tissue not uncommon!} resulting in gangrene {^angremus 
Periproctitis) It is most likel} to be seen in weak!} individuals and 
asthenic old people The suppuration ma> extend above the levator 
am and lead to deep fistulous tracks The parts must be free!} opened 
up and the gangrenous tissue scraped avva} and the raw surfaces 
treated with peroxide of h}drogen The wounds are then packed 
with iodoform gauze and subsequent!} well lmgated twice a dav 
Free stimulation is alwa}s required in these cases but the prognosis 
is ver} bad 

Fistula in Ano— This term is somewhat looscl} applied to all con 
ditions in which suppurating tracks are found in the neighbourhood 



i B1 nd external fistula 2 superficial fistula resulting from an anal abscess 
3 complete fistula opening aba e the internal sphincter and traversing 
the levator am 4 blind internal fistula 

of the anus and the low er end of the rectum Manx of these are merelv 

sinuses which hav e but one opening Fistula are usuall} due to rectal 
or pen rectal suppuration but sometimes result from the ulceration of 
a simple syphilitic, malignant stricture of the gut the inner opening 
being either abov e in the substance of or below the stricture this is 
more likely to be the case when the fistube are multiple 
'Varieties — -i The Complete Ftslula is one m which there are open 
ings both ext email} and into the bowel When following an anal 
abscess the} are both close to the anus and the track lies immediately 
beneath the skin and mucous membrane (Fig 816 2) When follow 
uig an acute ischio-rectal abscess the external opening is a variable 
distance from the anus and the inner not more than 1 inch up the 



AFFECTIONS OF THE RECTUM AND ANUS 


1343 


bowel, being situated in relation with the so called internal sphincter 
occasionally blind submucous or subcutaneous extensions are met with 
branching off from this, but not so frequently as when the fistula 
follows a chronic tuberculous abscess In the latter case the skin 
may be extensively undermined looking blue and congested, and the 
fistulous tracks may burrow widely opening even on the thigh or in the 
perineum or buttock The so called horseshoe fistula passes round the 
bowel, usually behind the anus, either superficial to the external 
sphincter or beneath it and opens also on the other side Moreover, 
the mucous membrane of the bowel is often undermined, and stripped 
from the muscular coat for some distance above the internal opening 
by sinuses or an abscess cavity Occasionally the complete fistula 
which follows an ischio rectal or pelvi rectal abscess opens some way 
up the bowel as well as externally, and traverses the levator am 
(rig 816 3), constituting a much deeper and more serious lesion. 

In any of these conditions secondary tracks may form, burrowing 
in all directions, and sometimes the opening up of these passages is 
a serious matter Thus they may run forwards to the scrotum, or 
outwards into the gluteal region 

2 A Blind External Fistula (Fig 816 1) results from the opening 
of an ischio rectal abscess in which no communication with the bowel 
is present A probe passed into the wound can often be felt by a 
finger in the rectum with only the thickness of the mucous membrane 
between 

3 A Blind Internal Fistula (Fig 816, 4) is in reality a sinus opening 
into the bowel just above the anus Attention is usually drawn to 
the condition by the passage of pus with the motions or independently, 
and perhaps by preceding inflammatory disturbance The orifice can 
sometimes be felt by digital exploration, on the insertion of a speculum 
it may perhaps be seen, and can be examined bj a straight probe 
or one bent in the form of a hook, it is often associated with considerable 
undermining of the mucous membrane, and if chronic with stenosis 
of the bowel 

In all these conditions it is difficult to obtain healing, owing to the 
introduction of septic material from the bowel, and to the state of 
unrest in which the parts are kept by the continuous movements, 
voluntary and involuntary, of the sphincters 

Operation. — The bowels must be completely emptied, both by 
means of castor oil or some suitable purgative, and about an hour 
previous to operation by enema, a most important preliminary, not 
only for the comfort of the operator, but also because no further action 
is desired for some dajs The patient is placed in the lithotomy 
position, and the perineal and anal regions shaved and purified 
Methylene blue injected into the fistula stains its walls and renders 
them easily visible to the operator If a finger be placed o\ er the internal 
orifice while the injection is being made, the blue will follow all rami 
lying tracts, and these may then be easily followed or opened and 
excised A probe is passed along the fistula into the rectum, and 
guided by it a grooved director, along which a curv ed pointed bistoury 
is introduced, and the interv ening structures divided In a superficial 
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fistula both sphincters may escape injury and in a deep one both 
maj be involved but m the majontj of cases some fibres of the external 
sphincter are divided A careful search is made for pockets ortnbutary 
brandies of the main tract and these if found are opened up and 
curetted undermined and unhealthy skin being snipped away with 
scissors it is important however to remember that the sphincter 
ought never to be divided in more than one place Bleeding points 
are if necessary tied and the cavity is carefully dusted with iodoform 
and lightly packed with gauze soaked in iodoform and glycerine 
Pressure by a graduated compress of sterilized wool should be applied 
by means of a T bandage 

When a sinus extends for some distance under the mucous membrane 
from the upper end of the original fistula it may not be always de- 
sirable to lay it open to its whole extent since this may inv oh e serious 
luemorrhage at a spot where it cannot well be cheeked It will often 
suffice partly to divide it and then if the mam fistula has been 
satisfactorily dealt with it will probably heal without difficulty 

In the case of a horseshoe fistula the sphincter need only be divided 
at one spot and that usually in the middle of the horseshoe The 
whole tract must however be opened up loose tags of skin removed 
by the scissors and an ordinary dressing applied 

A small superficial fistula not extending beyond the anal margin 
can sometimes be completely excised and the wound closed by sutures 
thereby securing healing by primary union In these operations two 
essentials must be borne m mind Firstly that part of the wound 
involving the anal canal should be encouraged to heal before the more 
superficial part and m order to ensure this sufficient skin should be 
excised The wound should be triangular the apex involving the 
anus Secondly the retention of sphinctenc control If the internal 
sphincter is divided incontinence will certainly result but prov ided this 
is retained the external sphincter may safely be divided When this 
is necessary it may be done m two stages At the first stage the super 
final part of the wound is laid open and a silk ligature is passed through 
the deep part of the fistula into the rectum and tied loosely round the 
external sphincter One to two weeks later the muscle is divided 
This two-stage method helps to fix the muscle and when it is divided 
less retraction takes place 

AHer-Treatment — The bowels should if possible be prev ented from 
acting for three or four day s and most scrupulous care taken to keep 
the parts dean The deep dressing need not be changed for the first 
twenty four or forty -eight hours provided that the surrounding skin 
is well deansed When the plugs are removed fresh strips of gauze 
soaked in iodoform and glycerine are introduced night and morning 
alter the wound has been irrigated On the fourth day castor oil is 
i'teiAVKkxvi'i la/t ten utfiwn til ihc bowels must "be 

secured daily The wound is allowed to granulate and care taken 
that irregular healing does not lead to a re-formation of the fistula 
mih this object in view it may be advisable to pass a moderate-sized 
bougie from time to time 

The presence of tuberculous disease locally and in the lungs must 
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be carefully considered and taken into consideration m advising opera- 
tion If the pulmonary trouble is early there is no necessity for 
delating operation, the patient will derive much more benefit from 
sanatorium treatment if his fistula has been put on the way to recovery 
In the later stages however, it may be advisable to leave the fistula 
alone, or only to relieve urgent symptoms 

Fissure of the Anns. — This painful complaint consists of a small 
crack or ulcer at the anal margin Usually single and posterior, 
occasionally anterior it may sometimes be due to injury or the irnta 
tion of a polyp, but is more often caused by stretching of the anus 
by hard faeces It was formerly believed to be due to a torn semilunar 
valve, but in the majority of cases it is a crack starting at that point 
of the anus which has the least muscular support Owing to the pos- 
terior decussation of some of the superficial fibres of the external 
sphincter the mucous membrane here does not receive the same support 
as laterally Anterior fissure is more common in women, since the 
perineal body is not so strong as in the male and may be damaged 
Fissure is occasionally syphilitic or tuberculous 
The skin at the lower end of a fissure becomes cedematous and forms 
a tag ‘ the sentinel pile In the chronic fissure the edges become 
hard, indurated, and muscle fibres may be seen in the base 
The Symptoms of this condition are very distressing, consisting of 
burning pain during and after defecation, which often lasts for hours 
The pain is usually associated with tenesmus, and may radiate down 
the thighs or up the back, and not uncommonly to the left sacro iliac 
joint, it may be so severe as to lead the patient to refrain from de- 
fecation for prolonged periods The feces may be streaked with 
blood or pus On examining the part, the sphincter is found to be con 
tracted spasmodically, and the entrance of a finger is forcibly resisted 
Treatment m the earlier stages is undertaken by regulating the 
action of the bowels by suitable laxatives, by the use of cocaine sup 
positories prior to defecation and by improving the general health 
Sometimes the application of a hamamehs ointment, combined with 
the ung hydrargyrt mtratis dil , is most effective in giv ing relief 
5 c c of an off Soluble local anesthetic solution such as A B A or 
proctocame may be injected into the tissues around and behind the 
sphincter The anesthesia produced and the relief of spasm may be 
sufficient m an early case to start healing Local applications of 
ichthyol may also be made . , _ . 

Operation should be perforated .1 the fissure .s chrome, with in- 
durated edges and muscle fibres exposed in the base, if there ,s a smalt 
polyp at the upper end and a large tag at the base or if internal piles 
or a fistula are present Operation consists in the excision of the 
fissure, together with any tag or polyp The area of skin excised 
should be triangular, the apex at the anus and the base r to 2 inches 
away The superficial fibres of the external sphincter are divided 
An alternative method consists in incising the fissure throughout Its 
length the incision dividing the muscle and being prolonged on to the 
skin behind the fissure The edges are then snipped away to leave a 
triangular wound 

®5 
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discharge, but uterine conditions, such as pregnancy, displacements, 
or tumours, are liable to be associated with them 

A varicose condition of the veins in the neighbourhood of the anus 
is often present without being recognized by the individual , but many 
different circumstances may bnng the symptoms into prominence by 
causing an attack of thrombosis, such as the use of drastic purgatives, 
especially aloes, local exposure to damp and cold, as by sitting on a 
cold wet stone or in a draughty closet, or sudden congestion of the 
liver, as by alcoholic excess, or a chill 

Two chief varieties of piles are described, viz the external and 
internal, but frequently a combination of the two conditions is present 

External Piles are found at the margin of the anus, and are covered 
with skin They consist of a small central vein m a varicose state, 
surrounded by a development of subcutaneous fibro-cellular tissue, 
which latter is much more abundant than the vascular element, m 
fact, they practically consist of longitudinal folds of skin of a dark 
brown colour radiating from the anus, and superficial to the sphincter 
In the absence of thrombosis they give rise to no Symptoms beyond a 
little pruritus, and perhaps some irritation immediately before and after 
defamation A ' thrombosed external pile ' is a common condition 
A tense rounded swelling develops at the anal margin This may be 
caused by thrombosis m a varicose vein or the rupture of a small vein 
and thrombosis of the extravasated clot — a ' peri-anal hsematoma — 
produced by some traumatism or sudden strain thrown on the peri 
anal vein by coughing or sneezing Inflammation occurs readily, and 
is exceedingly painful In the absence of surgical treatment the con- 
dition may subside, leaving a fleshy fold of skin or tag, due to the 
organization of the thrombus, or the hiematoma may burst, or sup 
puration may ensue forming a small abscess which may lead to a 
fistula 

Treatment. — External piles if giving rise to symptoms, should be 
removed by snipping them off with scissors under local anaesthesia 
When thrombosis is present the patient may be put to bed, and hot 
fomentations, baths or lead lotion compresses applied to ease the pain 
A quicker result will be obtained by incising the hsematoma, turning 
out the clot and cutting away the edges to leave a flat wound 

Internal Piles consist of dilated veins held together by a certain 
amount of connective tissue, and covered by mucous membrane At 
first they are quite soft and compressible, and easily emptied on 
pressure, but when they have existed for some time the connective 
tissue may be increased in amount, and arterial tings are often found 
running into the mass 

The condition is limited to the lower inch or two of the bowel, and 
may present very varied appearances in different cases Thus, there 
may be a general dilatation of the veins in the submucous tissue 
without the formation of any distinct tumours The mucous mem- 
brane is then of a deep claret colour, somewhat thickened, and liable 
to protrude during defecation There is a certain amount of glairy 
mucous discharge, and the feces may be streaked with blood, but, 
as a rule, the haemorrhage is not great. Such a condition is usually 
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followed bj a definite formation of hxmorrhoidaJ tumours, and not 
unfrequentl} runs on to prolapse. * 

When distinct hemorrhoidal masses form, the} maj be of two 
types (a) The longitudinal or fleshy pile, consisting of broad sessile 
masses dusk} in colour, soft and compressible in consistency, and 
covered b} mucous membrane, which, although thin and stretched, 
still remains smooth and shiny, like the skin of a black grape (Fig 817) 
Between the piles depressions are found in which small portions of 
fasces maj lodge and produce irritation Tins form general!} bleeds 
but httle (b) The globular or lleeding pile is single or multiple, and 
as a rule somewhat pedunculated , the surface of the tumour is roughened 
and granular, like a straw berr}, due to the existence of dilated capil- 
laries When, however, a portion of it has been repeated^ protruded, 
t he ex posed mucous mem- 
brane becomes hard, and 
practically conv erted into 
skin, and the columnar 
epithelium may be re- 
placed bv the squamous 
tvpe The hemorrhage 
maj be abundant, and 
comes either from the 
dilated superficial capil 
lanes, or occasionally 
from a central arterial 
twig 

The Symptoms of in- 
ternal piles arc often 
not ver\ marked until 
hemorrhage occurs, but 
there is usually a sense 
ot weight or fulness 
about the anus, with 
sometimes pain, which 
is increased before and 
after defecation The 
patient feels as if a 
foreign body were present and the mass not unfrequently protrudes, 
giving nse to pain and inconvenience owing to the grip of the 
sphincter the} can however, be easil} replaced b} the patient 
Sooner or later hiemorrhage is almost certain to occur, coming on 
at first after defecation and only a few drops being lost After a 
tune how e\ er the flow increases, and may continue to such an extent 
as to cause marked amemia If the case remains untreated, the 
pain and inconvenience increase, a bloodstained mucous discharge 
from the rectum is noticed, reflex irritation of neighbouring organs 
is produced, and a condition of nerve prostration from pain and 
haemorrhage may result Where the piles are due to portal obstruc- 
tion, as in cirrhosis of the liver, the bleeding may be beneficial, and 
must not alw a} s be checked 
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Complications 0 ! Pile3 . — Thrombosis of the venous ampullae leads to 
what is popularly termed an 'attack of piles', this is less common 
with the internal than the external variety and the fleshy form is 
that usually affected A painful distension and swelling of the pile 
occurs, which becomes blue in colour and exquisitely sensitive It 
may subside with or without suppuration , in the latter case a spontane- 
ous cure may result, but in the former the abscess may burst into the 
bowel or may burrow extensively and even give rise to suppurative 
pylephlebitis or pyaemia Strangulation of the piles by the sphincter 
am may follow protrusion where reposition is not effected the mass 
becoming painful, tense, swollen, and livid in colour, inflammation 
running on to utceration and sloughing follows, and a spontaneous 
cure may be effected 

The Diagnosis of piles from other swellings which occur in the 
neighbourhood is not difficult From prolapse piles are recognized 
by their irregularity, the swelling not being of a rounded smooth, 
annular variety, as in the former case, the two conditions are how- 
ever, often associated From polypus piles are distinguished by being 
multiple rather than single, by being softer and more compressible 
by their situation close to the anus, by the absence of a pedicle, and 
by the hemorrhage being usually more marked Mucous tubercles 
and condylomala may be mistaken for external piles, but are recognized 
by their general wart like appearance, by their symmetry, owing to 
infection of one lip of the gluteal fold from the other, and by their 
situation at a little distance from the anus The consistency, appear- 
ance, and history of an epithelioma should effectually prevent any 
error in diagnosis 

It is important also to remember that blood may be passed per anum 
from many other conditions besides piles In the latter case the blood 
is of a bright red, florid colour, and often coats the feces, whereas if it 
originates higher in the intestinal canal it is dark or tarry in colour 
( melcena ) and is more intimately mixed with the excreta A visual 
and digital examination of the rectum should always be made in order 
to ascertain the exact cause of the bleeding 

The Treatment of internal piles is both general and local 

General Treatment consists in removing all possible sources of venous 
congestion, in regulating the bowels, and assisting the functions of 
the liver Mild aperients such as the confections of senna and 
sulphur, or castor oil are better than more drastic drugs, and 
aloes should generally be avoided At the same time the food is 
regulated, alcohol forbidden, and suitable exercise enjoined If r hen 
dependent on the pressure of a gravid uterus, little can be done 
beyond attending to the regular action of the bowels until the child 
is born 

Local Treatment m the earlier stages consists merely in palliative 
measures The parts must be protected from injury, and only soft 
paper or cotton wool used after defecation, when protruding, the 
piles should be sponged with cold water and gently returned An 
ointment containing an extract of witch hazeL (hamamehs) or the 
injection of hazehne lotion (1 m 8), is also advisable, and bleeding 



*35° 


A MANUAL OF SURGERY 


from piles can often be arrested by this means, or by the application 
o! the ung gall® c opio (BP) 

When there is much pain or bleeding. Operative Treatment is neces- 
sary Care must be taken before advising it to ascertain that no other 
serious disease of the rectum such as cancer, is present, and that 
the piles are not dependent on such local conditions as enlargement 
of the prostate, or utenne fibroids, or on hepatic or cardiac disease, 
when an operation might be injudicious and harmful In all cases 
the bowels are thoroughly emptied by a dose of castor oil giien the 
night before and an enema on the morning of the operation, whilst 
the patient sits over hot water for half an hour beforehand The 
lithotomy position is adopted, the penneum is shaved and cleansed, 
and the surgeon stretches the sphincter by introducing the tw o index 
fingers and separating them forcibly, by this means bringing into new 



the whole of the diseased area of mucous membrane, which never 
extends beyond 2 inches from the anus The following plans of treat 
ment are those chiefly employ ed 

1 Injection — The aim of this treatment is thrombosis It is only 
suitable for internal hemorrhoids, and can be carried out without an 
anesthetic A short proctoscope w hich is bev died (Fig 818) is inserted 
so that the pile comes into new A special syringe carrying a long 
fine hypodermic needle is used, 2or3cc of aim 5 carbolic oil are 
injected wear the base of the pile (Fig 819), which is seen to turn white if 
the injection material has been rightly placed A second injection may 
be necessary after a week In carefully selected cases thte method is 
\ ery successful and its economic advantages are obvious 

2 Operation — although a number of different operations haie been 
used in the treatment of piles, onH one will be described, ttz ligature 
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and excision This operation is simple and is in general use A 
purge is given thirty six hours before and an enema sapoms the 
evening before operation A rectal wash out with water may be given 
a few hours before the operation The shin around the anus is shaved 
\Vl11le various forms of anaesthesia may be used a low spinal anaesthetic 
possesses the great advantage of giving perfect relaxation of the anus 
which othem ise requires a deep degree of general anaesthesia 

Operation — The sphincter is first stretched by the surgeon and the 
rectum swabbed out with a solution of ly sol dcttol etc The internal 
haemorrhoids are then picked up with forceps Owing to the terminal 
distribution of the branches of the superior hemorrhoidal artery there 
are usually three mam piles one anterior and two postero lateral 
With the pile slightly pulled down an incision with scissors is made at 
the muco cutaneous junction or slightly further out if an external 
tag is also to be removed The pile is transfixed ligatured with stout 
catgut or silk at the level of the anus and cut away leaving sufficient 



tissue to enable the ligature to have a good grasp A vasehned flatus 
tube is then inserted and the wound dressed with eusol gauze 

Careful after treatment is required Morphia should be given to 
relieve pain The anal region is irrigated twice daily and the bowels 
confined for three days After the first motion the patient is allowed 
to go to the bath A finger should be passed on the tenth day and 
thereafter at intervals m order to avoid any tendency to stenosis 
This complication is usually caused by excessive stripping up of 
the pile before it is transfixed and ligatured 

Post operative retention of urine is a common inconvenience after 
operations in this region A small piece of ice inserted in the anus 
will often relieve it 

Rectal Prolapse — A certain tendency to eversion of the mucous 
membrane of the bowel is a constant accompaniment of the act of 
defecation sometimes however this persists after the evacuation 
of the bowels is concluded constituting a condition of prolapse At 
first only the mucous membrane is protruded constituting an 1 n 
compute prolapse (Fig 8zo) if however the whole thickness of the 
bowel mucous membrane submucosa and even the muscular and 
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The pat ent 


serous coats lsimohed it gives n<e to the complete vanetj (Fig S21) 
The former condition (sometimes bad!) termed a prolapsus am) is more 
commonh met with in adults and the latter (the so-called prolapsus 
recti) m children but »t 
must be understood that 
the latter is always pre- 
ceded b\ an incomplete 
stage limited to the 
mucous membrane and 
that in adults complete 
prolapse is occasional!) 
obsen ed. 

Causes — (i) Laxity of 
the sphincter maj occur 
inucaUi individuals and 
those who have been 
much exposed to the 
debilitating effects of 
residence m tropical 
climates especial!} when 
chronic constipation or 
diarrhoea has caused the 
evacuation of the bowels 
to be accompanied by straining In children the malnutrition following 
measles and whooping-cough roaj predispose whilst the loss of fat 
from the perirectal cellular tissue ma> assist (2) Conditions which 
have led to chronic tenesmus or violent expulsive efforts eg piles 
chronic constipation diarrhoea, 
rectal irritation as from polypus 
or worms in children or diseases 
of neighbouring organs such as 
vesical calculus stricture or en 
larged prostate ma> also determine 
prolapse 

Symptoms and Diagnosis — The 
anal onfice is occupied bj a 
smooth rounded swelling red or 
purplish in colour covered by 
mucous membrane this protrusion 
in the earl) stages can be easil) 
replaced but returns when the 
patient coughs or strains When 
the swelling is of large size reduc 
tion is increasingly difficult and 
painful ficsmw&imtwi and fibrous Tig s« — ' Lovctrcmvu. sacnov of 
overgrowth of the submil cosa and Co«ri_ET» Peolatscs Recti 
the exposed mucous membrane is 

ver> liable to become inflamed and ulcerated. When the whole thick 
ness of the gut is protruded the serous lining may accompam the 
tumour but this is usual!) limited to the anterior surface and into 
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the sac thus formed small intestine or omentum may pass, and even 
become strangulated The prolapse itself may also be constricted if 
allowed to remain for long unreduced, the mass is then livid, swollen, 
and intensely painful and if left to itself may slough and thus lead to 
a spontaneous cure, although severe septic symptoms may supervene, 
and even perforative peritonitis 

There should be but little difficulty in recognizing a prolapse, the 
only condition for which it can be mistaken is an intussusception 
protruding from the anus, in this however, the finger or a probe can 
be inserted into the rectum by the side of the protruding gut, which 
is impossible with a prolapse 

Treatment — In the earlier stages, all that is needed is the removal, if 
possible, of the cause of the tenesmus, eg dilatation of a urethral stric- 
cure, removal of a vesical calculus, or the regulation of the bowelsso as to 
check either chrome diarrhoea or constipation When piles are present, 
they should be treated as described above, and the prolapse will, as a 
rule, subsequently disappear Thread worms must be dealt with by 
suitable means [q v ) Beyond this, cold or astringent injections may 
be employed, e g sulphate of iron (i to 3 grains to 1 ounce), and it is 
advisable for the individual to acquire the habit of having the daily 
motion at bedtime, whilst children are made to defascate lying on the 
side, one buttock being pulled up for the purpose The prolapse is 
carefully washed, reduced by pressure with the fingers, and retained 
by strapping the nates together, particularly in children, or by applying 
some suitable pad and a T-bandage Electric treatment to tone up 
the sphincter and levatores am may be of assistance, and in children 
palliative treatment of this type is usually successful 

In some cases light cauterization of the mucous membrane has been 
advocated This produces adhesions between the mucous membrane 
and the muscle coats 

In adults, however, Operative Treatment has frequently to be under 
taken 

In the slighter cases of incomplete prolapse, it will suffice to dimmish 
the size of the anal orifice by snipping away radiating folds of skin 
and mucous membrane including any piles that may be present In 
v orse cases it may be advisable to remove a wedge of the posterior wall 
of the prolapse, including a portion of the sphincter, the edges being 
brought together bj deep stitches Where this has failed, or is thought 
insufficient, the prolapse has often been completely removed, but the 
ultimate results are usually so disappointing that operations of this 
t\pe should be entirely discarded 

The most reasonable proceedings are those directed towards fixation 
of the rectum [rectopexy) either backwards to the posterior pehic wall 
or from abov e Various operations of this type have been described, 
but the simplest, and probably the best, consists in opening up the post- 
rectal space through a transverse incision placed midway between the 
anal margin and the tip of the coccyx The external sphincter is de- 
tached from the bone, and the post-rectal space is then easily reached 
and the bowel pushed forwards The wound is packed with gauze, 
which is onlj remov ed graduailj so as to ensure healing by granulation 
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Before the e operations are performed and certainty in the milder 
cases high submucous recta! injections of 5 per cent carbolic oil may 
be tried in an attempt to fix the mucous membrane This may be 
allied with sphinctenc exercises or plastic operations to tighten the 
external sphincter 

Tuberculous Disease of the Rectum occurs in the form of ulcers 
which are usualty multiple and perhaps very extensive Infection 
maj be due to the swallowing of infected sputum but is more probably 
of hsroatogenous origin It starts m the submucosa and the ulcers 
which follow have the usual features with undermined edges and 
prominent granulations There is usualh a marked tendencj to the 
production of fistuhe bj extension of the process outwards The symp- 
toms are those of rectal irritability pain on defaxation and discharge 
of muco-pus and perhaps blood General Treatment of the sanatorium 
type is nece^san and local!} the bowel is emptied and cleansed b} 
irrigation In the worst cases colostomy maj be required in order 
to put the bowel at rest 

Syphilitic Disease of the Rectum and Anns — The rectum and anus 
are attacked by syphilitic disease in a variety of ways the most promi 
nent being as follows 

(а) The initial lesion of primary chancre is occasionally met with in 
the neighbourhood of the anus 

(б) In the secondary stage mucous tubercles or cond}lomata are 
frequently seen being placed either at the anal margin or symmetric 
ally on either side of the gluteal fold the sores on one side having 
evidently infected the other The} are of the usual type and are 
treated by dusting with powdered calomel and keeping a piece of 
dressing betw een the lips of the fold 

(c) Tertiary syphilitic lesions of the rectum and anus are occasional!} 
found but at the present time are undoubted!} uncommon Gum 
matous infiltration of the rectal mucosa maj be followed b} ulceration 
and cases ha\e occurred m which the rectum vagina and external 
genitalia have all been involved Stenosis following s}pbilis may 
result in a rectal stricture 

Gummata in this region particularly with ulceration are likety to 
be mistaken for malignant disease The} are stated to be multiple 
rather than single and the history presence of a positiv e W assermann 
reaction and the result of a biopsy should enable the diagnosis to 
be made 

Treatment — The usual treatment for syphilis should be adopted 
with due attention to any tendency towards stricture formation In 
severe cases colostom} may be required 
Fibrous Stricture ot the Rectum is usually met with in women oveT 
forty } ears of age and is most often situated 2 or 3 inches from the 
anus or as high as its junction with the sigmoid flexure In this 
position it is generally due to the cicatrization and contraction of 
ulcers following prolonged diarrhoea and dysentery although occasion 
ally it follow s tuberculous or syphilitic disease Any form of chronic 
proctitis eg gonorrhoea may also lead to it It occurs sometimes 
as a sequela of pelvic cellulitis and suppuration from the contraction 
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of fibrous bands which may bind the rectum backwards to the sacral 
wall or may merely constrict it Repeated attacks of inflamed piles 
may also lead to stenosis at or just above the anus A stricture some 
times results from traumatism or follows operations involving the 
whole or at any rate the greater portion of the circumference of the 
bowel As already mentioned it may be associated with a fistula 
especially if the latter has existed for long and is then due to a chronic 
inflammatory fibrosis lighted up by the persistent irritation of the bowel 
the mner opening is then found in the substance of the stricture The 
use of radium m the treatment of anal and cervical carcinoma occa 
sionally produces an anal or rectal stricture Lymphogranuloma 
inguinale a rare venereal disease believed to be due to a filter passing 
virus with a predilection for the lymphatic system may m women 
produce a rectal stricture by the fibrosis which follow s the inv olvement 
of the pelvic lymph spaces around the rectum Pressure of the foetal 
head in prolonged labour is another possible cause Lastly a con 
genital stricture may result from the persistence of part of the proc 
todeal membrane 

The earliest Symptoms of stricture are often alternating attacks of 
dianhcea and constipation in which of course the constipation is 
primary and the diarrhoea due to a catarrhal enteritis arising from 
the irritation of the retained faces Gradually the difficulty in pass 
mg motions becomes more and more marked until no relief is obtained 
apart from medicine the fasces themselves become narrowed flat 
tened and elongated something like pipe-stems or small masses like 
shrimps may alone succeed in passing This is associated with pain 
and uneasiness referred to the lower bowel a certain amount of blood 
and mucus may be mixed with the excreta and sooner or later marked 
dyspepsia and abdominal distension supervene In untreated cases 
obstruction may result and lead to a fatal issue or the mucous mem 
brane of the bowel above the stricture becomes ulcerated an abscess 
forms and subsequently a fistula through which a certain small amount 
of faecal material passes If several of these fistuke are established the 
patient may finally succumb to chronic septic poisoning and exhaustion 

An examination of the bowel with the finger may reveal a smooth 
regular constriction of the gut as if a band had been tied round it 
the fibrous mass and the aperture in it feeling something like an os 
uteri In other cases the bowel is stenosed for some distance and 
its surface more or less ulcerated whilst if due to pelvic cellulitis it 
may be drawn up and fixed to the posterior pelvic wall The gut 
above the contraction is hypertrophied and distended whilst if filled 
with retained faeces the mucous membrane may show signs of in 
flammation or even stercoral ulcers The gut below the stricture is 
usually dilated (ballooned) partly from paralysis of its wall and 
partly by imagination of the mass from above 
y The Treatment in the early stages consists m keeping the bowels 
regular and the motions soft by' means of paraffin and laxatives or 
b\ enema t a The diet is regulated so that there is no unnecessary 
debris Locally the stricture if within reach should be dilated by 
means of bougies passed in increasing sues every two or three days 
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the utmost gentleness must be used in order to stretch the mucous 
membrane and not tear it When situated 
low down the stricture mat be notched 
posteriorly or slight 1) rucked in several 
places with a blunt-ended bistourv and 
bougies then passed As these strictures 
always tend to contract again treatment is 
usually prolonged 

Colostom) will be required if ulceration 
and fistula are present or if the stricture is 
1 gli and dilatation im oh es much risk 
Tumours ol the Rectum — Polypus Recti 
occurs most frequent 1) in children and 
consists usual]) of an adenoma of Lieber 
kuhn s follicles but occasional!) of simple 
fibrous tissue covered with mucous mem 
brane The) are commonl) found within 
eas) reach of the anus and present an 
appearance something like a small cheny 
with a long pedicle pendulous and freel) 
mobile The Symptoms caused are imta 
biht) of the bowel and the passage of blood 
b} the anus which latter when occurring 
in a child without symptoms of obstruction 
is almost pathognomonic of polypus It is 
sometimes associated with a fissure of the 
anus and possibl) with a pile A 
natural cure can be 'effected by rupture of 
the attenuated pedicle which is at first at 
tended b} a certain amount of hmmonhage 
Treatment — The polypus is cut away after 
tying or twisting its pedicle 

— This is a rare disease in which the colon 
and rectum are thicklv stndded with pol) 
paid growths (Fig 82 /> ) The disease occurs 
more common!} in men than in women and 
between the ages of ten and fort} There 
is ample proof that polyposts intesum is an 
inheritable disease and Dukes has published 
charts and thirteen farm!} pedigrees which 
are most convincing on this point * The 
d sease is transmitted b} both males and 
females and the inheritance can be traced 
;u set-oral generations. Ho tragedj 

the Colon (VIr No* 01 tflese cases is that the} develop cancer 
bcrv s Case ) of the rectum or colon usuall} in the earl) 

thirties or forties The onlj form of radical 
treatment which offers aO} prospect of cure is colectom} 

• Dukes Ctititwt Tfe Cancer Renew 193 o vol v Vo 4 pp 3^ 256 
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Papilloma of the rectum is a rare disease, and gives rise to hemorrhage 
from irritability of the bowel or if large, even to obstruction This 
condition is not always limited to the rectum, but may extend through 
the greater portion of the intestine, and then proves fatal from 
hemorrhage In some cases it may 
be associated with a growth higher I 
up in the bowel (Fig 823) Treat- 
ment consists in removal by ligature 
or wire snare, where practicable 

Sarcoma is another uncommon 
disease in the rectum It occurs 
m the shape of a large flesh} 
tumour growing from the sub 
mucous tissue, and projecting into 
the lumen of the gut so as to cause 
obstruction It is less painful than 
cancer, and usually occurs at an 
earlier age The symptoms arc 
much as in the latter disease, and 
the treatment, when feasible, is the 
same, vtz extirpation of the growth, 
but it will very probably recur 

Epithelioma of the Anus, 1 e of 
the skin covering the anal margin, 
occurs as a primary development 
similar to that on the lip and is 
then of the squamous tjpe It 
presents the usual features, tir 
an indurated nodular mass, which 
readily ulcerates, and runs the 
typical course of such a disease, 
infecting the inguinal glands If 
large it should be treated by oper- 
ative excision and colostom}, but 
where the growth is early good 
results are obtained bj radium, 
and this has the great advantage 
of leaving the .anal canal The 
inguinal glands maj also be treated 
b} radium or excised It is riadilj 
dealt with m the earlier stages bj 
an operation somewhat similar to 
(hat for excision of the rectum. 

and the results arc good because l*«m.ovA or tue Recti v (Vi* 
it earl} attracts attention Nobulrv s Ca«e ) 

Carcinoma of the Rectum is one 

of the more common forms of cancer, and while it usually occurs in the 
* cancer age,’ it occasional!} affects }oung adults. 

It maj start in three situations 

(a) in the upper part of the rectum near the recto- sigmoid junction. 





A MAWAL OF SVRGETtl 


1338 

This the most common site is at the tip of the examining finger 
and a growth here maj easilj be missed if a somewhat curson examina 
tion is made of the anus and rectal ampulla 
(ft) In the rectal ampulla 

(c) Just within the anus this is an uncommon situation ihe 
growth is histologicalh a columnar-celled adeno-caranoma and u> 
usual!} found as an ulcer 
— with raised hard e\ erted 
edges It is occasional!} 
a large projecting tumour 
colloid degeneration is 
not uncommon and it 
maj be the termination 
of multiple adenomatosis 
Apart from the latter 
condition small adeno- 
mata are frequent m the 
proxunit} of a carcinoma 
and it is probable that 
man} rectal cancers start 
as an adenoma 

The growth spreads b\ 
(a) direct invasion (4) 
Ivmphabcs and (c) the 
portal blood stream 
(a) At first confined to 
the mucosa the growth 
imades the underlying 
muscle and gradually in 
sohes more of the cir 
cumference of the bowel. 
There is no definite rela 
tranship between the size 
of the growth in the rec 
turn the amount of cir 
cumference m\ oh ed and 
the extent to which it 
has penetrated the wall 
and it is the last which 
is so important (Fig 824) 
Stenosis and obstruction 
axe more common in the 
upper part of the rectum 
and this ma} be intensified b} imagination of the growth As the 
disease progresses it invades surrounding parts and thus the tumour 
mat become adherent either to the pelvic walls or to the bladder 
vagina or prostate sometimes the iliac vessels or sciatic nerves are 
compressed causing cedema or neuralgia respectivel} Of course it 
must be understood that this invasion is m part mflammator} and 
due to absorption of bacteria etc. from the ulcerated surface and this 



Fig 8 4 — Carcinoma of thk Rectcm 
The 'pecimen was obtained by perineal 
and shows a small perforation abov 
growth 
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Later it passes independently of the motions On examination, an ulcer- 

ating crateriform mass is met with, which may be limited to one 
segment of the gut wall, and is then usually firm, and perhaps associated 
with stenosis, or it may surround the bowel, and feci soft and spongy, 
readily breaking down under the finger, and bleeding freely The 
bowel below the growth is usually ' ballooned ' This examination is 
generally painful as also the process of defecation, and sometimes 
the patient abstains from the latter for lengthened periods on account 
of the exquisite agony caused thereby When the anterior wall is 
involved the bladder is often fixed to the mass, and micturition be- 
comes painful , moreover, every time the bladder is emptied, a discharge 
may occur from the bowel, and this may continue even after colostomy 
has been performed Marked cachexia superxenes, the digestion 
becomes impaired, any meal causing pain and flatulent distension, 
natural sleep is impossible, and if a rccto-vesical fistula forms, the 
patient’s troubles are further aggravated by the passage of faces and 
flatus by the urethra 

The case runs a more or less rapid course to the fatal issue, wluch 
in a patient fifty five to sixty five years of age ensues on an average 
about twenty one months after the onset of symptoms, if no operation 
has been undertaken F local obstruction occurs in about 30 per cent 

of the cases, being more marked in the chronic forms, and in those where 
the disease starts high up the bowel on account of the peristalsis 
causing invagination of the mass and occlusion of the tube, but if 
ulceration is excessive, or the disease situated low down, obstruction is 
less common, invagination being here impossible, and peristalsis being 
expended on the onw ard passage of the fasces Exhaustion from haemor- 
rhage pain sleeplessness, or toxic absorption, accounts for most of the 
fatal results, ana septic peritonitis following the perforation of stercoral 
ulcers above the growth occurs in a few instances In young people 
under thirty years of age the outlook is so bad that operative treatment 
is probably not justified, in old people over eighty years of age the 
progress is often so slow that operation is unnecessary 
The Diagnosis is made on the result of a careful rectal examination 
and the passage of blood, or any alteration of the normal bowel habits 
in an elderly patient, symptoms which must never be neglected 
90 per cent of rectal growths are palpable if care is taken, and a routine 
sigmoidoscopy in these cases will ensure that no growth at the pelvi- 
rectal junction is missed Biopsy will assist m the diagnosis if there 
is any doubt A.n antero-postenor X ray of a banum enema may fail 
to reveal a carcinoma at the upper end of the rectum, since the lower 
end of the sigmoid overshadows this area 

The Treatment of cancer of the rectum consists in the radical measure 
of excision the palliative operation of colostomy, or treatment by 
radium, with or without operation In assessing the operability of a 
growth several factors are to be considered 

(a) The Stage ot the Growth. — The mere size of the growth in the 
rectum is no indication of its operability It should be mobile, fixation 
to the prostate or bladder, the side walls of the pelvis or the sacrum is 
generally regarded as a contra indication to radical surgery The 
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posterior vaginal wall can if involved be removed with the growth 
A final decision can only be made when the abdomen is opened 
Secondary deposits in the liver or pelvic peritoneum necessarily render 
the growth inoperable but enlargement of the glands in the meso 
rectum is not to be regarded as a bar to surgery since the enlargement 
is frequently inflammatory 

(6) The Site of the Growth — When the examining finger can be 
passed above a rectal carcinoma the growth can be removed by the 
operation of perineal resection an operation with a low mortality 
whereas a high rectal carcinoma will require some form of combined 
abdominal and penneal operation This is a more severe procedure 
with a higher mortality Hence a high growth even if otherwise 
suitable may have to be regarded as inoperable in a patient of poor 
physique 

(c) The Condition of the Patient — These operations are easier in 
women owing to the wider pelvis In men there is the risk of damage 
to the urethra and bladder Age must be considered in relation to 
the physique of the patient and the type of operation required 
Obesity cardiac and pulmonary disease are unfavourable factors and 
chronic intestinal obstruction must be relieved by enemata purges or 
bowel drainage 

Excision of the Rectum — (1) Perineal Resection — A permanent left 
iliac colostomy is performed at least ten days before the resection and 
the lower segment of bowel thoroughly washed out In the male a 
catheter is tied in before the operation to guide the surgeon as to the 
position of the urethra With the patient in the left lateral position 
a purse string suture is introduced around the anus and tied The 
perineum is again purified and a racquet incision is made from above 
the sacro-coccygeal junction down to and encircling the anus The 
coccyx is disarticulated through this space a finger is inserted above 
the levator am and the muscle divided close to the side wall of the 
pelvis on both sides By careful dissection the rectum is separated 
anteriorly from the urethra and prostate or the vagina The strong 
fascia extending forward from the anterior surface of the sacrum is 
divided and the rectum stripped forwards from the sacrum Lateral 
bands of fibro fatty tissue containing the middle hamorrhoidal vessels 
are divided The rectum and anus are now enclosed m a sterile glove 
and the anterior separation is continued till the peritoneum is exposed 
It is opened and divided upwards on either side of the rectum The 
meso rectum containing the superior haemorrhoidal vessels is divided 
and ligatured as high as possible The bowel is pulled down and 
divided between clamps The upper cord is invagmated and the 
peritoneum sutured to its anterior and lateral surfaces A large space 
is left in the perineum The wound may be completely sutured save 
for a small drain or the middle part left unsutured and the space 
packed with gauze inside a large piece of protective In the male 
the catheter is left in for three days with strict asepsis in the female 
a catheter should be passed three times daily till nonnal micturition 
is established If packing has been used it is remov ed on the third 
day and the wound irrigated daily 
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(2) The Ab&ommo-Penncal Operation —It necessary this may have 
been preceded by a cmcostomy or colostomy Tlie patient is placed 
in the full Trendelenburg position and the abdomen opened through 
the nght rectus After ensuring the operability of the growth and 
the absence of secondaries the small gut is packed off and the inferior 
mesenteric artery divided between ligatures just below the level of 
the aortic bifurcation The peritoneum on either side of the rectum 
is incised downwards to the pelvic floor and the bowel and tncso- 
rectum stripped forwards from the hollow of the sacrum The two 
peritoneal incisions are joined across Douglas pouch the rectum 
separated from the vagina or prostate and the lateral bands containing 
the middle hsemorrhoidal vessels divided The sigmoid is now div ided 
between clamps The upper end is brought out to form a terminal 
colostomy through a small incision in the left iliac fossa while the 
lower end is ligatured and covered with sterile protective The lower 
bowel is pushed down into the hollow of the sacrum and the peritoneum 
united over it The abdomen is closed the patient placed m the left 
lateral position and the operation is finished by the removal of the 
bowel by the perineal route 

{3) The Penneo-Abdominal Operation — In this method after a pre 
hroinary laparotomy the penneal operation is performed save that 
the bowel and the meso-rectum are not dmded The penneal 
wound is now partly closed over the rectum which is enclosed in 
a stenle glove The patient is placed in the Trendelenburg posi 
tion the abdomen opened and the rectum and lower sigmoid re- 
moved through the abdomen leaving a colostomy as m the abdomino- 
perineal 

In both combined operations the procedure is a severe one and 
restorative measures such as blood transfusion should be at hand 
Apart from shock sepsis peritonitis and unnary infections account 
for the mortality 

The Choice of Operation — It is not possible to dogmatize in the. 
matter A resection should remove an adequate margin of healthy 
bowel above a gro vth The average length of bowel removed by a 
penneal resection is about S inches and this operation is not suitable 
for a high rectal carcinoma V combined operation will remove 
14 to 20 inches of rectum and sigmoid and it is therefore the opera 
tion for a high rectal growth or where adenomata are present in the 
rectum and sigmoid above a carcinoma 

A combined operation removes the lymphatic drainage of the 
rectum up to the level of the aortic bifurcation Considerably less 
than this is removed by a penneal resection where the raeso-rcctum 
is divided some 4 or 5 inches lower If the lymph glands are not 
involved this wider removal of the lymphatic field has no advantage 
but if they are involved (and 40 per cent of rectal carcinomas have 
glandular metastases at the tune of their resection) then it should 
give a better chance of care provided the growth has not yet reached 
the lumbar glands 

The mortality of the penneal operation is about 5 per cent and 
that of a combined operation probably not less than ij per cent 
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To sum up, a high rectal growth requires some form of ' combined ' 
operation 

If the examining finger can be passed above the growth perineal re 
section should be performed, particularly if the growth is early or the 
patient s physique is poor If the growth is not early or if adenomata 
are present above it a ' combined operation may be performed, 
provided the patient is fit 

A number of other operations for rectal cancer have been performed, 
some aiming at the restoration of continuity in the rectum They are 
rarely possible, and will not be described here 

Prognosis. — Somewhat more than half the cases of rectal cancer 
are inoperable when they seek advice of those surviving the operation, 
some 60 per cent are ahve and free from recurrence in fivejears 
The prognosis is obviously worse in those cases m which the glands 
are involved 

The Palliative Treatment of Eectal Cancer. — A left iliac colostomy 
should be performed, not only to prevent obstruction, but because it 
renders the patient more comfortable Radium and X rajs arc some- 
times used in the treatment of an inoperable growth but they are of 
doubtful value 



CHAPTER XL11I 

SURGICAL AFFECTIONS OF THE KIDNEYS 

General Remarks —The kidneys are placed on either side of the middle 
line and extend from the eleventh rib above to midway between the 
last nb and the iliac crest below the right kidney being somewhat 
lower than the left owing to the presence of the bver The lnlum is 
situated opposite the spin oils process of the first lumbar vertebra and 
the upper ends of the organs are nearer to the spine than the lower 
Exposure— The kidneys may be approached by two chief routes 
ti the lumbar and the abdominal 

The Lumbar incision commences at a point corresponding to the 
outer border of the erector spin* and 1 inch below the last rib extending 
downwards and outwards in the direction of the fibres of the external 
oblique tow ards the anterior superior iliac s pine The posterior portions 
of the abdominal muscles and the fascia lumbomm are divided sertaUt t 
and the fatty tissue surrounding the kidney is thus easily reached and 
opened. \ amtions of the incision must be made to suit the particular 
requirements of the case 

In the Abdominal operation the kidney is exposed from the front 
usually through a free paramedian incision the peritoneal cavity is 
opened or not as may be thought necessary II the peritoneum is 
opened the colon is displaced inwards and held aside as also the other 
intestines by abdominal cloths the peritoneum cov enng the posterior 
abdominal wall is incised to the outer side of the colon and the organ 
thus reached When however the kidney is enlarged it may be 
unnecessary to open the peritoneal cavity as the colon and other pen 
toneal contents are displaced inwards 

Examination ol the Kidney — i Manual examination of the kidney 
is made with the patient on the hack with the legs raised the head 
supported by a pillow and the mouth open The surgeon kneeling or 
standing at the side of the couch places one hand under the loin and 
presses it upwards whilst the other is gentlv but firmly pressed back 
wards in the lumbar region especially during expiratory movements, 
tmnatural mobility enlargement or displacement downwards of the 
organ will be thereby detected as also irregularities in outline or 
modification of tension 

An enlarged kidney is recognized by the following general characters 
A swelling is noticed in the lorn which is shaped more or less like the 
kidney with its outer border rounded and a notch being occasionally 
though rarelv felt on the inner border The flank is always dull on 
percussion the note remaining unaltered whatever the patient s posi 
tion and intestine never finds its way behind the tumour The passage 
of the colon in front of the kidney not un frequently giv es rise to a band 
1364 
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of resonance over its anterior surface the bowel however, soon gets 
pushed aside inwards as the enlargement increases On the right 
side it is not unusual for the renal dulness to be continuous with that 
due to the liver there is always distinct resonance below and to the 
inner side of the mass towards the pelvis thereby distinguishing it 
from a pelvic swelling The mass moves on respiration though less 
distinctly than the liver or spleen 

On the left side it has to be distinguished from an enlarged spleen 
the latter viscus hugs the anterior abdominal wall and has no gut 
in front of it whilst the loin is usually resonant 

2 A radiographic examination of the kidneys and ureters is often 
necessary m order to ascertain whether anything in the nature of a 
calculus is present (Plate XXVII ) The use of a soft tube will often 
enable the lower pole of a normal kidney to be detected still more 
obvious does the same part of an abnormally enlarged organ appear 
especially if the scat of chronic inflammatory trouble or of a malignant 
tumour 

There is now not much difficulty m making certain of the presence or 
absence of a stone in the kidney or ureter although the permeabilitj 
to the rays of a pure uric acid calculus still renders mistakes possible 
A large stone of this character held in the hand in front of the screen 
casts no shadow deeper than the muscles of the thenar eminence 
Oxalate calculi or those formed of phosphates, cystine, or of a mixed 
composition, ought in all cases to be demonstrable and their number, 
site and position ascertainable 

The differential diagnosis of the shadows of calculi from those produced 
by other conditions which may appear on the plates has been rendered 
easier by the more perfect detail which can now be obtained in the 
radiograph In most cases it is possible to show the outline of the 
kidne> , as well as the stones contained in it, and one can thus eliminate 
the shadows produced by calcified mesenteric glands, bowel contents, 
or appendicular concretions Gall stones are occasionally visible, and 
this may lead to a mistake 111 diagnosis Calcified caseous deposits in 
old standing tuberculous kidneys also cast shadows on radiography, 
but they are recognized from calculi by their more diffuse outline and 
want of definition, together with the clinical history of the case One 
would again emphasize here the necessity for the radiographer and clin- 
ician to work together, only coming to a decision after consultation 

The positive diagnosis of ureteral calculi is sometimes more difficult, 
as they have to be distinguished from phleboliths, calcified pelvic 
glands, appendicular concretions, bowel contents, calcified appendices 
epiploicai and calcified uterine fibroids, whether pedunculated or sessile 
It may be necessary to pass an opaque bougie up the ureter and repeat 
the examination before a diagnosis can be made Pelvic glands are 
nearly alwajs circular and Irequenfly multiple, although it is not un- 
common to find a single calcified gland opposite and internal to the 1I10- 
pectineal eminence on one or both sides Calcified inguinal glands are 
easily recognized by their superficial position on stereoscopic examina- 
tion Bow el contents are excluded by repeating the examination after 
effective purgation, and, indeed, this is a course w hich should always be 
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followed except m cases which are absolutely characteristic Calcified 
fibroids simulating ureteral or vesical calculi can generally be detected 
on clinical examination 

The preparation of the patient for the examination is of great tm 
portance especially in one of heavy build The intestine must be 
empty in order to get good results and the patient should if possible 
be kept on light diet for some day s previously A course of purgation 
for two or three da\s followed by a long tube enema on the morning 
of the examination before the patient has had any food is the ideal 
preparation 

A good deal of useful information can be obtained as to the physical 
condition of the ureter and of the calyces and pelvis of the kidney by 
the proceeding now known as pyelography which consists in injecting 
through a ureteral catheter a solution of sodium bromide (20 per cent ) 
or of sodium iodide (15 per cent ) up the ureter so as to fill the pelvis 
and then taking a radiograph A normal py elogram is represented m 
Fig 826 and it will be noted that the shadows of the calyces are concave 
or cup-shaped owing to the projection into them of the pyramids 
The pelvis of a normal kidney has a capacity of 3 to 8 c c of solution 
but this is much increased m pathological conditions such as hydro 
nephrosis "Wien inlection is presen t IheiermioalshadouscJ iheca)) ccs 
are usually com ex or flat \\ ith this process it is easy t o detect kinks 
or other abnormalities m the shape of the ureter and its attachment 
to the pelvis as also minor degrees of hy dro- or py o-neplirosis and 
irregularities in the shape and size of the kidney itself Doubtful 
shadows may also be shown to he quite outside the renal or ureteric 
region by this means Of course it must only be undertaken by experts 
in the use of the ureteral catheter 

Now numerous radio-opaque drugs can be given intravenously which 
are excreted by the kidney in sufficient concentration to show the out 
line of the kidney caly ces and pelvis and are very useful w hen cy stos- 
copy is not possible or when it is desired to compare both kidneys. 
Pictures are usually taken two minutes t e n mmutes and thirty 
minutes after injection and some indication of renal function is 
obtained by delay in excretion which may be noted Perabrodil and 
uroselectan B are the two most satisfactory being almost completely 
non toxic rapidly excreted and giving good shadow 5 the dose of cither 
is 20 c c of solution which is easier to administer than other drugs 
requiring a 100 c c dose. 

Examination of the Renal Functions —No serious operation on the 
urinary organs ought ever to be undertaken in the absence of more or 
less satisfactory know ledge as to the functional capacity of the kidneys 
When the surgeon is considering the question of removing one kidney 
it is not sufficient merely to know that a second kidney exists he must 
be assured that it is capable of carrying on efficiently if left to itself 
In conditions moreover of the lower urinary organs which may be 
associated with secondary changes in the kiclneys serious operations 
should not be undertaken unless the quality of the renal function has 
been estimated Many a patient has lost his hf e after prostatectomy 
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from the reflex effect of the operation on damaged kidneys incapable of 
standing the strain of such a procedure 
The tests for the determination of renal efficiency are complicated, 
and at present cannot be relied on absolutely Their very multiplicity 
suggests the uncertainty that still exists as to their value, and the differ- 
ences of opinion as to their respective merits are considerable It is only 
possible here to indicate the characters of those with the best reputation 
I. The Amount and Quality of the Unnary Secretion must be carefully 
noted in all cases of disease of the kidneys or of the urinary organs where 
it can be of any significance The specific gravity should be regularly 
noted, and the amount of the output of urea, a persistent low specific 
gravity and a defective urea content are always danger signals- The 
amount of urine passed apart from a knowledge of its specific gravity 
is no guarantee of the efficiency of the renal secretion The amount 
of urea output is little guarantee apart from a knowledge of the 



character of the food taken moreover, it does not suggest or give any 
due as to the capacity of the kidneys to deal with an emergency nor 
does it show the amount of urea still existent m the blood 
2 The Urea Concentration Test is devised with a view to discover the 
capabilities of the kidneys to react to a stimulus All fluid is with 
held from the patient for six hours, and then a dose of urea 
(15 grammes in xoo c c of water) is administered The volume of unne 
passed hourly for three hours is measured, and the percentage of the 
urea content, as compared wi*h the dose given, carefully investigated. 
If the urea m the urine exceeds 2 5 per cent . the kidneys may be 
considered to be acting adequately, if the amount is between 2 /and 
2 per cent , the renal function is probably sufficient, but it is likely 
that some damage to the secretory apparatus is present, and it may be 
desirable to estimate, in addition, the amount of urea in the blood 
If the urea content is below 2 per cent , the kidney function is prob- 
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ably unsatisfactory Excessive excretion of unne 'diuresis) somewhat 
vitiates the«e figures and that must also be taken into account 

3 The Estimation of Urea in the Blood, especially if it can be com 
pared with the output of urea in the unne would at first sight appear 
to be a matter of great value Inasmuch howev er as the amount is 
Iargeh dependent on the diet of the patient and gives no indication 
of the power of the kidney to react to a stimulus its value as a test of 
renal efficiency has been nghtly depreciated The amount of blood 
urea normally in patients on a hospital diet vanes from 20 mgrms. 
per cent in young people to mgrms in older people yo mgrms. 
per cent inane dery patient would indicate renal insufficiency 

4 The Elimination of Dyestuffs has been u»ed for some years as a 
means of determining the functional activity of the kidneys and 
although one cannot be certain that am parallelism exists between such 
excretion and that of the products of nitrogenous metabolism y ct it 
has its value and particularly in estimating the relative activity of the 
two kidneys if the unne from each is collected by a ureteral catheter 
(a) The methylene blue test was much used formerly' but has been dis- 
placed by other methods However for one who is not an expert it 
may prove of value to determine whether or not a second kidney 
exists in view of a possible nephrectomy 3 minims of a 10 per cent 
solution are in] ected into the gluteus znaxunus and within ten or fifteen 
minutes it should be possible to see blue jets of coloured unne escaping 
from the ureteral onfices by means of a cy stoscope The functional 
value of such a kidney is not determined thereby (i) Indigo carmne 
has now largely taken the place of methylene blue and may be intro- 
duced intravenously (->0 c.c of 04 per cent solution) The colour 
should appear within three to six minutes and the depth of the cotora 
tion is some guide as to the renal efficiency Delay xn appearance and 
feeble coloration are indications of imperfect renal function It is 
difficult to form any judgment as to moderate degrees of impairment 
of function (c) Phenol-suiphonepJ ihalnn is also employed in much 
the same way but is rather more accurate. \ draught of water is 
administered and 0006 gramme of phenol sulphonephthalem is injected 
subcutaneously The unne is collected for two hours and rendered 
alkaline by the addition of caustic soda {25 per cent ) which produces 
a b nib ant red colour Each hourly specimen la made up to 1 hire 
with distilled water and compared in a colorimeter with a standard 
solution of phenol sulphonephthalem containing o 003 gramme in a 
litre The percentage of t he dy e excreted in each hour is thus estimable 
The normal secretion is 40 to 50 per cent for the first hour and 20 to 
25 per cent for the second \ figure below 45 per cent for the two 
hours indicates some degree of renal insufficiency 

In conclusion it must be remembered that none of these tests can 
be relied on by themselv es and none or all of them combined can be 
used to the exclusion of the facts ascertained by dinical examination 
The laboratory worker must be the assistant of and not the dictator 
to the clinician 

Diminution in or loss of the functional activity of the kidneys results 
in an accumulation of toxic products of varying characters in the blood 
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which leads sooner or later to the development of a condition of 
Uraemia, which may have a gradual or sudden onset, and be represented 
by a multiplicity of varying symptoms Headache, vomiting and 
convulsions are probably the most characteristic features, but there 
are many other suggestive manifestations, such as delirium, various 
paralyses asthmatic attacks, etc 

Congenital Affections o! the Kidney.— Many different malformations 
and displacements are met with affecting this organ 

The chief Malformations are as follows (1) Complete absence of 
one organ, a very rare condition (2) Congenital atrophy of one 
kidney, it being represented by a mass of fatty tissue In both cases 
} h . e ° th . er , ^ d ney is correspondingly enlarged and hypertrophied 
(3) The kidneys may be fused together, either forming one large organ 
in the median line and more or less normal in shape, or sometimes 
constituting the so called horseshoe kidney, the convexity being directed 
downwards The latter condition is not very uncommon, being present 
once in about 1,100 bodies examined, it is usually associated with an 
increased number of ureters or renal \ essels (4) Deep lobulation of the 
kidney, as in some animals, is occasionally seen, especially if the organ 
is displaced, this may be carried to such an extent as to divide it into 
two or more portions (5) The ureter and pelvis may be double this 
malformation affecting the pelvis alone, or extending as far as the 
bladder (6) The renal artery may arise from the aorta in two or more 
main branches 


The majority of these malformations are of very little clinical import- 
ance, except in the operation of nephrectomy, when they may necessi- 
tate some modification of the usual proceedings They are apparently 
more than normally liable to infection 3 

Congenital Displacement ol the Kidney occurs about once in every 
thousand individuals, the organ being either depressed, so as to he over 
the sacro iliac synchondrosis or sacral promontory, or raised above its 
normal position The left kidney is more frequently affected in this 
way than the right, and, when lying m the iliac fossa, the descending 
colon is Usually displaced inwards, so that the rectum starts to the right 
of the middle line The adrenal bodies retain their normal position 
and do not move with the kidney r ’ 

Cystic disease, sarcoma, and hydronephrosis may also occur con- 
genitally, and will in turn be described below 

Movable and Floating Kidney.— The normal kidney is not a fixed 
organ, but moves up and down on respiration, although usually this 
movement cannot be detected on palpation It is therifore necessary 
to define as precisely as possible what is meant clinically by tile 
terms movable and floating ' kidney Three stages of abnormal 
mobility may be described (, ) A palpable kidney is one the lower half or 
more of which can be definitely felt on deep inspiration (n ) A movable 
kidney is one in which the examining hand can define the upper end of 
the organ, and can restrain it from reluming to its old position during 
expiration fur ) A foaty ng kidney is one which can bS moved freely 
about the abdomen in all directions, and even across the middle line 
m some cases Formerly this last-term was applied to a supposed 
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congenital legion in which the kidney was attached to the posterior 
abdominal wall by means of a mesentery it is more than doubtful 
whether such a condition exists 

In the earlier stages the movements occur within the fatty capsule 
which surrounds the organ but later on mild attacks of inflammation 
attach the fatty to the fibrous capsule and the kidney w ltb its associated 
fatty envelope moves behind the peritoneum Two forms of move- 
ment are possible (1 ) An up-and-down or in-and-out mov ement in 
one plane (cinder sifting movement) the kidney merely swinging on its 
pedicle or (u ) a mov ement of torsion may accompany this either 
round a transverse axis when the lower end of the kidney becomes 
prominent or round a vertical axis when the outer convex border 
swings forwards In the latter case kinking of the ureter or renal 
vessels is v ery likely to ensue 

Movable kidney occurs more frequently m women than in men 
(10 to 1) and more often on the ngnt than on the left side (12 or 13 
to I) partly because the renal vessels are longer on this side than on 
the other and partly because the descending colon is more fixed than 
the ascending 

Causes.— The kidney is placed between the layers of the peri 
nephne fascia which in turn are derived from a splitting of the fascia 
transv ersahs. In children this perinephric capsule is attached closely 
to the kidney front and back without any intervening fat but as 
development proceeds fat is packed ui around the kidney m increasing 
amount and hence m stout subjects the perinephric capsule is consider 
ably distended and the kidney is firmly supported. In addition to 
this however the tension of the peritoneum the maintenance of the 
intra abdominal pressure and the support of the muscular abdominal 
panetes have much to do in keeping it in place, Anything that 
seriously modifies these three factors may lead to displacement and 
mobility of the organ Parturition accounts for some cases — firstly 
becau e of the sudden diminution of the intra abdominal pressure 
and secondly owing to the resulting pendulous and relaxed state of 
the abdominal muscles especially if the patient too early resumes the 
erect posture or undertakes physical work without efficient external 
support hence it is more frequent among the poor than among the rich 
It may also follow the removal of large abdominal tumours which 
stretch the abdominal walls or rapid emaciation whereby the peri 
nephric fat is absorbed tight lacing or traumatic influences may also 
be responsible for some cases It is frequently associated with that 
form of di placement downwards of the abdominal viscera which is 
known as Glenard s disease or visceroptosis Constipation is an im 
portant dement in the production of movable kidney and probably 
acts by the loaded cecum dragging upon the anterior lay ers of the 
perinephric fascia and thus displacing it forwards 

Symptoms — A movable kidney is often discov ered by accident and 
“ay be entirely free from, symptoms In some cases the patient comes 
under observation because she has observed a movable lump in the 
abdomen which on handling is painful the pain being often associated 
with nausea and vomiting In othdr cases pain and vomiting bring the 
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patient under observation, the doctor discovering the movable kidney 
The pain is referred to the back, or perhaps shoots along the ureter to 
the groin, testis, or labium majus Vomiting is a significant sign, and 
the surgeon should never omit to examine the loins in cases of obstinate 
vomiting with no apparent cause Periodical exacerbations of these 
symptoms, with a temporary diminution of the amount of urine, re- 
sult from kinking of the ureter ( Dtetl’s crises) sudden relief, followed 
by an increased flow of urine, possibly containing some muco-pus, 
indicates that the organ has returned to its normal situation Repeated 
attacks of this type may result in pyelitis and hydronephrosis On 
examining the abdomen, a movable tumour can often be observed 
with ease if the abdominal panetes are not loaded with fat, and on 
manipulation pain and vomiting may be induced The adoption of 
the genu pectoral position will sometimes enable a movable kidney to 
be more certainly felt, whilst a distinct loss of resistance is noticed 
external to the erector spina: on the affected side 

The patient is usually of a neurotic type, but possibly this may result 
in part from the mobility of the organ, which necessarily involves a 
certain amount of traction upon the sympathetic centres in the abdomen 
Evidence of the displacement of other abdominal viscera is often found, 
so that the detection of a movable kidney docs not necessarily explain 
the whole case, or indicate operation After many an operation for 
movable kidney the s>mptoms (pain, vomiting, etc) have persisted, 
even though the organ remained anchored to the abdominal wall 

Treatment. — In the great majority of cases of movable kidney 
operation is not required, and, indeed, it is usually unwise to tell the 
patient that such a condition is present If it is associated with 
marked debility, bodily or nervous, and perhaps with general cntcrop- 
tosis, a rest-cure m bed for six weeks, with abdominal and general 
massage and an abundance of milk and fatty foods, will do much to 
steady the kidney and nnprov c the general condition. The application 
of a carefully-fitted kidney support will then suffice to keep her com- 
fortable This may advisably consist of an air-cushion fitted into an 
alxlominal belt , the cushion should be triangular in shape, its sides 
corresponding to the costal border, 1’oujxirt’x ligament, and the hnea 
semilunaris, it is put on in the recumbent posture, and for choice with 
the pelvis raised 

The indications for operation arc (i) Extreme mohihtj, so that 
the organ cannot be hxed by a support, (a) extreme tenderness, so 
that a support cannot be tolerated. (3I the recurrence of acute attacks 
of pam and vomiting (Dietls enses), and (q) the supervention of 
hj Uronephrosis or pje htis. 

Scphronhjphy or Xephropcxv is the name applied to the operation 
for fixing the kidnej It is obvious that a rounded bod> like the 
kidney with a smooth fibrous camulc is not evsilj lixcd, and the more 
so since the renal parenchyma las great absorbent powers, so that 
sutures, even of sill, passed through its substance arc re, add} disinte- 
grated and absorbed, hence, although the hidr.cv may seem to be 
rihcicnt!} immobilized at the completion of the c juration, u rcadil} 
becomes loose again There arc or.l} two certain methods of axi. g 
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prostatic urethra of male infants When unilateral, stenosis of the 
ureter may be present, this occurring most commonly at its junction 
with the pelvis or at its entrance to the bladder, in some cases the 
ureter may be kinked over an abnormally low branch of the renal 
artery and obstructed by tough fibrous bands that accompany such 
vessels Hydronephrosis may be seen m abnormal kidneys of horse- 
shoe type, or in case of double ureter, when the part of the kidney con 
neeted with one ureter only may be affected The amount of distension 
in some of these cases may interfere with parturition until the abdomen 
has been tapped Infants with bilateral congenital hydronephrosis 
that are not bom dead do not often live for more than two years 
( 2 \ Acquired hydronephrosis may be classified under the following 
headings Obstruction (a) in the lumen of the ureter, most commonly 
hy stone, more rarely by growth, such as villous papilloma of the renal 
pelvis and possibly by blood-dot (6) In the wall of the ureter by 
inflammatory swelling of the mucosa, bv ureter occde (ballooning of the 
intravesical portion of the ureter behind a congenitally stenosed orifice), 
by stricture resulting from healing of ulcerated area caused by a stone, 
from contraction of fibrous tissue m bdharziosts and other conditions, 
or by tumours (c) Outstde the ureter by pressure from cicatrices 
following pelvic cellulitis, from tumours and other swellings in 
the pelvis, among which must be remembered a bladder diverticulum, 
which may often distort one ureter near its entrance to the bladder. 
(«Q By kinking of the ureter ui cases of movable kidney, (e) In the 
urethra by stricture, prostatic enlargement, or penile carcinoma; in 
such cases the dilatation will be bilateral (/) Of nervous origin, 
those cases of hydronephrosis for which no obvious cause can be found, 
and previously classified as ' idiopathic * , these occur in early adult 
life, and are now said to be due to mco-ordination of the neuro- 
muscular mechanism probably of ' sympathetic * origin. 

The w ords open ’ and * closed * are used according to the escape or 
not of urine from the hy dronephrosis 

It must be clearly understood that a sudden and absolute block 
never leads to hydronephrosis Should it occur as the result of im- 
paction of a calculus in one of the ureters or of ligature of the ureter, 
as has occurred in hysterectomy, the secretion on that side is totally 
suppressed as soon as the tension within the pelvis and calyces is suffi- 
ciently high Atrophy of the renal epithelium follows after a time, 
but if the obstruction is relieved within two weeks of its incidence, 
the secretion of unne will probably be re-established, but not after 
compensatory hypertrophy of the other kidney has been established. 
Should however the obstruction be intermittent or incomplete, so 
that some of the unne escapes, thereby relieving the pressure, hydro- 
nephrosis develops Sudden and complete occlusion of the urethra 
likewise results in dilatation of the bladder and rupture either of that 
viscus or of the urethra, whilst a gradually increasing obstruction is 
always likely to lead to hydronephrosis Some absorption of fluid 
from the hydronephrosis occurs through the convoluted tubules and 
lymph vessels but pyelo-venous* backflow only results after the 
trauma of es-cessiv e pressure, as may occur m careless py elography. 
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Pathological History. — The earliest result of obstruction is a slight 
flattening of the pyramids and clubbing of the calyces which replaces the 
normal cupping As dilatation proceeds two main types may result 
(a) The renal type occurs in cases where the pelvis is contained mainly 
within the kidney and the calyces dilate , a series of large cavities arise 
with the kidney substance becoming gradually thinned out Calculi 
may be developed in these cavities and grow to a large size, often 
branched (&) The pelvic type occurs where the pelvis is outside 
the kidney and can distend freely In early cases the kidney retains 
nearly its normal design, with the pelvis becoming globular, but with 
increase 111 si2e the kidney atrophies, leaving a large thin walled cyst 
(Fig 829) 

The urine is pale and of low specific gravity The ureter above the 
obstruction dilates (hydro ureter) and in many cases there is dilatation 
of the ureter below the obstruction (cause unknown) At any stage 
septic phenomena may supervene, 
giving rise to pyonephrosis (p 1381) 

The Clinical History varies con 
siderably with the method of onset 
and the cause of the trouble Fre 
quently all that happens is a pain 
less enlargement of the affected organ 
if both kidneys are involved there 
may be at first some increase in the 
amount of urine secreted, which is 
pale, limpid, and of a low specific 
gravity, after a time the quantity 
diminishes, and finally anuria and 
urajmta follow especially if septic 
changes supervene, as is so commonly 
the case When only one kidney is 
affected, the excretion may remain 
normal in quantity and quality, owing 
to compensatory hypertrophy of its 
fellow An elastic swelling, fluctuant 
if of considerable size, is produced 
and presents all the physical signs of 
a renal tumour 

Symptoms are more frequently due 
to the causative agent rather than to 
the disease itself, pain from a renal 
stone, or bleeding from a growth When due to a kink over a branch of 
the renal artery, there may be a history of occasional attacks of acute 
pam and swelling on the affected side, the swelling and pain dis- 
appearing after voiding a large quantity of pale urine, this is known as 
a Dietl's crisis 

The symptoms due to the disease itself are pam, which may be a 
dull ache due to the size of the swelling, or more acute in the stage when 
outflow is completely blocked Vomiting may be due to the pam, or 
occur as a result of early ur«emia m conjunction with dry tongue and 
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thirst and other signs of early renal failure True jx>lyuna oW) ^be 
and cause increased frequency of micturition which mat * 1 ° r -, 11 cecaa 
of reflex origin Hsematuna occurs in some cases for u luch no c* 
be found- .-3 

Investigation. — \fter routine abdominal rectal and vaginal exair 
lion and unnaly sis with uiv estigation of sign* of early renal lau 
X ray pictures should be taken these may show stones or C3 j c “L» 
abdominal glands Cystoscopy will reveal the presence of an 
prostate ureierocode or the orifice of a bladder dn crticulum 
ureters should be cathetenzed the site and nature of am obstructs 
being noted the rate of flow from the affected side will bo very Of ” 
and it may be possible gently to aspirate many c c bv a synrgc attached 
to the catheter The specimen collected from each ureter «bould be 
examined for organisms and pus tells and the urea percentage of the 
two sides compared. Pyelography should be per formed and wd* 
reveal the degree of hjdronephro is any tilling defect duo to growth 
and confirm the level of ureteric obstruction Pjelo^eopy is not yet 
perfected but is useful in cases of defective sympathetic innervation 
A good concentration of dye is obtained by intravenous jxnubrodd 
ana the simultaneous introduction oi sodium iodide through a ureteric 
catheter into the pelvis under observation The catheter is removed 
and the contractions of the calyces and pelvis are watched 01 the 
fluorescent screen and the response of the contractions n ited to the 
admuu-tration of subcutaneous injection* of drugs Spasm of the 
renal musculature mat sometime* be relieved bi the injection of l c.c. 
of pitmtnn and normal peristalsis established. Before instituting 
treatment the integrity of the other hidne) must be established 
The Treatment of hydronephrosis should in the first place be directed 
to the removal of the cause if practicable and where the obstruction 
exists in the prostate or urethra no other treatment is feasible In 
some cases of c ongimlal hydronephrosis due to malformation of the 
upper end of the ureter, it is possible to transplant it and thereby relieve 
the obstruction or the pinhole onfice of the ureter may be exposed 
within the pelvis and divided longitudinally w ith subsequent stitching 
open of the margins This type of urticroplasSy i» sometime* very 
successful 

Obstructing bands with bloodvessels should be divided between bga 
ture&, Pytloplasty exo*ion of a flap of redundant pelvis with the 
suture hue arranged so that the ureter is at thC ,^^ def ThJ? nStie 
may be performed if the obstruction has been rdicied. These plastic 
operations must only be performed if the uru-e of that kidney is stenle. 
Stenosis of the low er end of the ureter may be treated by transplanting 

the end proximal to the obstruction into the bladder 

Renal sympathectomy « earned out through the usual mm oar 
ina*ion and the vessel* and pelvis stripped of their sympathetic nerve 
supply This 1* occasionally indicated m early by dronepbrosis due to 
sympathetic ov erection often confirmed at pyelcr-copy 
In the later stages where suppuration is threatening or present 
nephrectomy will probably be required. 

In hilateral cases with renal failure double nephrostomy o> necessary 
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This may be permanent or temporary as tn some cases with improve- 
ment of the patient s condition the obstruction may be dealt with and 
the nephrostomy dosed 

Pyogenic Infections of the Kidney and Ureter may develop from 
many distinct sources, and give rise to several allied, though distin 
gmshable, clinical conditions Thus {1) the infective material most 
frequently reaches the kidney from the blood We have already 
explained the influence of oral and other types of sepsis in causing 
blood contamination bacteria can readily find their way from the 
capillary blood stream in the glomeruli into the renal tubules, and light 
up an infective nephritis which quickly spreads to the pelvis Similarly 
a pyasmic embolus may determine an infective lesion of the renal paren 
chyma, endmg either m a single large localized abscess or in many 
scattered foci of suppuration In cases where a focus of disease pre 
exists in the kidney, e g stone, tubercle, or cancer, a secondary pyococcal 
infection adds gravely to the severity of the symptoms (11 ) When 
once the kidney substance is involved the trouble is only too likely 
to spread to the pelvis, causing a suppurative pyelitis (or, inasmuch as 
the renal parenchyma is already invaded, a suppurative pyelonephritis) , 
and thence the mischief spreads down the ureter and may perhaps 
infect the lower urinary passages constituting a condition of descending 
Pyelonephritis (111 ) A common method of origin consists in pyogenic 
organisms spreading upwards from the bladder to the ureter and 
kidney This may arise from a primary cystitis but is seen most 
frequently m the affection which used to be termed ' surgical kidney ’ 
and follows in the tram of many diseases accompanied by cystitis, 
eg stricture of the urethra, enlarged prostate, stone in the bladder, 
etc It will be remembered that the ureter passes through the bladder 
in an oblique direction, and is guarded by strong sphincteric muscular 
fibres, and thereby the spread of infection upwards is rendered more 
difficult, except in some cases of rigid open ureter, as in tuberculosis, 
when it may be that secondary infection reaches the kidney by the 
lumen of the ureter It may be (but has not been proved) that in 
cases of ' ascending pyelonephritis ' the infection reaches the kidney 
by pen ureteric lymphatics from the bladder, or even in some cases 
by the blood stream, and is really haanatogenous with the bladder as 
the primary focus When the phenomena caused by this infection 
from below are limited to a suppurative condition, it is known as an 
ascending pyelonephritis , but Jf to them is added an element of dis- 
tension, due to the cause being of an obstructive type, then the distended 
suppurating kidney is known as a pyonephrosis (iv ) Sometimes the 
infection readies the urinary passages from neighbouring organs, as 
in disease of the rectum or even of the appendix, in the former the 
bacteria are disseminated by the lymphatics, in appendicitis or diver- 
ticulitis an abscess may open into the kidney or ureter, or the latter 
structure may be in\ olved in the inflammatory deposit In the female, 
infection may easily spread along the short uretlira from the vulva 

The organisms usually present are staphylococci, streptococci or 
the B coli , which, as will be seen later, is constantly associated with 
inflammation of the bladder B proieus and B capsidatns ntucosus 

8 7 
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are more rarely found . the latter is almost inv anably secondary to infec- 
tion of the nose with this organism 

i pyelitis is the term applied to an inflammation involving the 
peh-is of the kidney, the calyces. and perhaps the ureter. The chief 
predisposing causes from which it arises are. (a) The presence of a 
calculus, or the passage of uric acid crystals in gouty individuals, 
(6\ tuberculous disease, either starting primarily in the kidney, or 
extending upwards from the bladder, (c) extension of septic inflamma- 
tion from the bladder and urethra, (i I) malignant disease of the kidney, 
ia occasionally ui floating or movable kidney, (/) the ingestion of irri- 
tating drugs eg canthandes, turpentine, and even cubebs or copaiba, 
(g) the presence of foreign bodies, such as needles, bullets, and para- 
sites, e.g the Bilharzta hcrmatobia , * {A) a pjiemic embolus, and 
(0 possibly cold, Any condition with urinary stasis will render greater 
the possibility of pyelitis, this may explain the frequency with which it 
occurs m pregnancy In the milder cases and in the early stages it 
may be a simple catarrhal inflammation, but it is almost certain to 
become purulent if it lasts long 

Whatever the cause, the pathological phenomena are the same, 
consisting in the lining membrane becoming congested and thickened, 
and secreting a muco-purulent, or even purulent, discharge. Owing 
to the swelling of the mucous membrane, the entrance to the ureter is 
encroached on, and a certain amount of distension of the pclvu and 
calyces (hydronephrosis) follows The renal parenchyma is always 
more or less involved m the process (pyelonephritis) 

The Symptoms of pyelitis consist of pain and tenderness over the 
affected kidney increased frequency of micturition, and the presence 
of pus in acid unne Necessarily, where pyelitis follows chrome 
cystitis, the acid reaction is neutralized if the unne in the bladder has 
become alkaline The highly acid unne often causes scalding at 
micturition The general condition of the patient is much upset, the 
temperature is high (particularly in children), and rigors arc not un usual. 
The tongue is dry and the pulse rapid. The unne is and. hazy (due 
to bacilluna) and has a fishy odour , m the later stages there may be 
a heavy deposit of pus and mucus At cystoscopy the ureteric onfice 
of the affected side will be red and cedematous, while efflux of turbid 
unne may be observ ed 

The Treatment of pyelitis is (a) to the disease itself, (6) to the pre- 
disposing cause 

(a) Rest in bed with fluid diet is important, the patient should 
be encouraged to drink freely of barley water, etc , attention must 
be paid to the bowels Alkalies (potassium citrate) and sedatives 
(tincture of hy oscyamus) should be administered m full doses six- 
hourly 

• infection with BtHarna /urmaiabia occurs mo»t commonly in Egypt and 
symptoms are produced by disposition of the ova in the venous radicles of the 
bladder Cystitis is the result and by a process of fibroau the bladder and ureter 
may become seriously contracted Patients reach temperate clim es with chronic 
cystitis which gi\ es a typical cystoscopic appearance of ground gla*s and particles 
of sand ova are som eti mes found in the unne or seen in the bladder wait As a 
result of continued irritation papillomatosis or carcinoma may arise 
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Many cases pass into a condition of chronic pyelitis from which acute 
exacerbations are liable, so it is important to persevere with treatment 
at the first attach 

Alter about fourteen days (with the temperature now rising only 
about I degree) urinary antiseptics may be administered, of which 
hexanunc (gr \ t d s ) is the most popular, with this alkalies must be 
discontinued, as hexamme acts only in an acid urine Others are hexyl 
resorcinol, methylene blue, etc An autogenous vaccine is of assist- 
ance, and should be given in resistant cases Lavage of the renal 
pelvis, o 5 per cent argyrol being the antiseptic used, should not be 
used as routine, but is of help m cases of pyelitis of pregnancy in which 
however, the presence alone of an indwelling ureteric catheter for 
twenty four hours to promote drainage is often productive of excellent 
results Ketogenic diet treatment should be reserved for chronic 
cases when other treatment has failed the diet, by limiting carbo- 
hydrates and increasing fat, produces a ketosis which certainly improves 
the patient, many patients however, are unable to digest such a diet, 
which must be arranged by a competent dietetist Recently mandehc 
acid treatment had replaced ketogenic diet, some new proprietary 
preparations (Mandelix, Neoket etc ) being easier and more pleasant 
to administer than the original tablets with which it was necessary 
to exhibit ammonium chloride This treatment is based on the pnn 
ciples of the ketogenic diet producing a highly acid urine in itself 
bactericidal to which is added some empirical antiseptic action of 
the mandehc acid 

(6) The predisposing cause should be treated after the subsidence of 
the acute stage of pyelitis X ray is always important to exclude 
stone, which must be dealt with Similarly urethral stricture, septic 
tonsils, and other predisposing causes must have appropriate treat- 
ment 

2 Pyelonephritis, or inflammation of the pelvis of the kidney, 
together with the renal parenchyma, is almost invariably suppurative 
in type and either due to extension upwards from the lower urinary 
organs or to local lesions of the pelvis or kidney 

In almost all cases of pyelitis a certain degree of renal congestion 
is present, but when the condition becomes confirmed, and especially 
when infective matter is present in the calyces, it is certain to light up 
a subacute interstitial nephritis The kidney becomes swollen and 
purple, with cloudy swelling of the epithelium In the latter stages 
bacteria invade the pyramids and travel upwards along the lym 
phatics or renal tubules, giving rise to abscesses, either scattered 
through the connective tissue of the organ or within its tubules, 
in either case seriously damaging its excretory function In both 
instances it is possible for many of these minute foci of pus to run 
together and form a large collection, which in time may become recog- 
nizable from outside, but more usually the patient dies of toxaemia 
or uraemia long before that stage is reached When the affection ascends 
from the bladder it may commence suddenly and with acute symptoms, 
and then probably results from some surgical operation or simply from 
cathetensm in a patient whose bladder is in a highly septic condition 
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The organisms find their way upwards along the ureters and infect 
the pelvis 

Sometimes the trouble is primarily cortical and oi hematogenous 
origin The organisms are then generally staphy lococa and the 
patients children A subcortical abscess is an early development 
and this ma> spread either towards the surface of the organ and 
involve the perinephric tissue or it may invade the pelvis. 

A carbuncle of the kidne> is similar but tends to be localized to one 
pole of the kidney and resemble the processes of carbuncle formation 
elsewhere 

Clinical History — In acute cases the symptoms probably commence 
with a sev ere rigor associated with pain m the loins or back headache 
vomiting great thirst and probably some amount of drowsiness 
perhaps passirg into a condition of coma. They may have been 
preceded by signs of a pre-costing bladder infection such as acute 
dysuna or strangury for a few days. The rigor may be repeated 
or the fever may remain high without exacerbations but if uraama is 
present or threatening the temperature may be subnormal The 
kidneys are felt to be enlarged and tender and the urine is usually 
diminished in amount and indeed may be suppressed entirely if 
any passes it is high-coloured and contains albumen and perhaps 
blood with some amount of pus which is probably denied largely 
from the lower portion of the unnarv tract The prognosis of the worst 
cases which supervene on old bladder trouble is nearly hopeless the 
patient being almost certain to die of uramia especially as both 
kidneys are generally affected. In less acute cases occurring most 
often in y oung people secondary to a bacillary cystitis the symptoms 
often improv e in a few day s and quiet down but the urine is swarming 
with baalli and recurrence of the trouble is not uncommon Abscess 
may sometimes superv ene. 

In the more chronic cases the symptoms are those of pyrexia at 
first onlv slight but gradually increasing and taking on the hectic 
type The kidney is slightly enlarged and tender the urine contains 
epithelial cells from the pelvis or renal casts and may be aad in the 
early stages but is usually alkaline in the late As the condition 
progresses the temperature rises the patient wastes and is very sallow 
appetite and digestive functions flag slight delirium supervenes at 
night and unless the cause can be remov ed or dealt with effectiv ely 
death from ursmia is likely to follow If however effective treatment 
is possible recovery may follow but the kidney is permanently 
damaged, and some degree of sclerosis follows. 

Treatment. — In the chrome variety the cause must first be dealt 
with but the surgeon must not forget that an acute attack may be easily 
lighted up by injudicious instrumentation or operations. Hence it 
is often definable to drain and wash out the bladder first as by a 
suprapubic cystotomy rather than at once to dilate or divide a stricture 
of the urethra or to remov e an enlarged prostate or ralndns. At the 
^ame time the patient is kept w bed and encouraged to drink plenty 
of bland fluids. An autogenous vaccine may be of slight help A 
prolonged visit to the country or seaside and freedom from exposure 
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to wet and cold, are essential elements m the treatment In cases 
where there is an abundant development of bacilli in the urine with no 
serious disease of the lower urinary organs, lavage of the renal pelvis 
after the passage of a ureteral catheter is a valuable procedure Silver 
mtrate solution (1 in 15,000) may be employed, or collosol silver ( J or } 
strength) This must never be undertaken by the inexperienced only 
by experts In the acute form the patient is kept warm in bed, and 
plenty of fluid, such as milk or barley water, is given, stimulants are 
avoided as also opium Hot air baths, wet packs, and the hypo- 
dermic injection of pilocarpine, will suffice to get the skin to act well, 
and watery purgatives such as jalap and scammony are needed for the 
bowels The loins are fomented or cupped, but if the urinary secretion 
is not re-established, or if it is suppressed, or if the phenomena of 
suppuration supervene, incision of the kidney and drainage of the 
pelvis ( nephrostomy ) are essential It is sometimes remarkable to 
observe how rapidly the symptoms improve after such a procedure, 
and how quickly the urinary secretion is re-established 

3 Pyonephrosis is the term applied to indicate the association of 
a chrome pyelonephritis with distension of the pelvis and ureter, as 
a result of obstruction of the passage of urine It may be uni- 
lateral or bilateral, open or closed When unilateral, it is most 
commonly due to the presence of a calculus, or of tuberculous disease, 
the obstruction being caused by the swelling of the ureteral mucous 
membrane, if the affection is secondary to obstruction m the lower 
urinary passages, it is usually bilateral The lining membrane of the 
pelvis is inflamed, thickened, and perhaps ulcerated, decomposing 
unne and pus collect in the dilated pelvis and caly ces, and a soft, friable, 
phosphatic calculus may develop, even in cases where the originating 
cause is not of a calculous nature Obstruction to the outlet may 
lead to such an accumulation of pus as to constitute an abscess of the 
kidney, whilst a certain amount of pennepliritis is always present, 
rendering the kidney fixed and adherent to neighbouring structures 
If the obstruction is low, the ureter will be thickened with dilated 
lumen, w Inch will contain pus 

The Cluneal Signs are very similar to those of pyelonephritis, but to 
them are added those of an enlarged, fixed, tender, and painful kidney, 
and abundant pyuria, usually intermittent The temperature is some- 
what raised especially at night, from the absorption of toxic products, 
the jxitient becomes emaciated, the tongue is dry, the appetite dimin 
ished, and nausea and vomiting are sometimes present The urine is 
generally scanty in amount, and if both kidneys are involved, the 
excretion gradually diminishes, leading to a fatal issue from uraemia, 
unless the patient dies previously from toxaunia or pyaemia At 
cystoscopy a tluck column of pus may be seen issuing from an open 
ccdcmatous ureter 

Treatment- — Where both kidneys are involved as a result of 
some urethral or prostatic affection, no special treatment directed 
to the kidneys is feasible, except bilateral nephrostomy, but if the 
condition is unilateral, nephrostomy should be undertaken, and any 
removable cause dealt with, and later, if the other kidney is healthy. 
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when the acute process has subsided, nephrectomy should be per 
formed. . , 

4 Abscess of the Kidney maj follow any of the conditions already 
alluded to, in which bacteria gam access to the organ from below, the 
pus then collecting in the pelvis and dilated calyces It also occurs 
m connection with pyamia, and sometime* develop* alter the general 
infective fevers It usually commences as an acute interstitial nephritis, 
where the abscesses are multiple and at first small, being located 
between the tubules or sometimes within them, the pyramid* then 
have a streaky white appearance, due to their infiltration with pus, 
and the abscesses form m the cortical substance at their base Larger 
collections are caused by the amalgamation of several of the smaller 
In pyzemia the abscesses are preceded by infarcts, which appear 
immediately beneath the cap*ulc as wedge-shaped areas of a chocolate 
colour, which turns a yellowish white as suppuration occurs The 
kidney becomes enlarged and tender, and can usually’ be felt from 
outside, but fluctuation is rarely to be detected The abscess may 
burst into the pelvis and discharge through the ureter, but when due 
to an ascending py elonephntis from obstruction this 1* not likely to be 
the case The inflammation is more liable to spread outwards through 
the kidney substance, and give rise to a suppurative perinephritis. 
The general symptoms produced are similar to those present m acute 
pyelonephritis Treatment of an ab*ce*s of the kidney consists in 
nephrostomy for drainage purpo'es, or perhaps nephrectomy 

The more chrome v arieties are probably tuberculous m origin, and 
may then attain considerable dimensions, all that is noted berne the 
lumbar swelling, whilst pyuna is not necessarily present, owing to the 
ureter becoming blocked- 

Perinephritis is usually recognized only when suppurativ e in nature, 
it may be primary , following bods, tonsillitis etc. and isa blood stream 
infection, or it may be secondary to neighbouring suppuration from 
kidney — most frequently a staphy lococcal cortical infection — appendix, 
pleural cavity, nbs, spine, etc. It is usually behind the kidney , but 
may be found in any relation to it 

Symptoms. — In acute pcnnephntis signs of deep suppuration in the 
lorn are produced tiz an indurated painful swelling associated with 
fever and perhaps preceded by rigors The body is held SUfi and rigid 
with an inclination towards the affected side, fluctuation may some- 
times be detected when pus has formed, but the abscess is often so 
deeply placed that it is difficult to recognize at first, it is likely to point 
at the side of the erector spina; or may burrow forwards between the 
abdominal muscles and find an exit on the anterior abdominal wall 
Occasionally it bursts into the peritoneal or pleural cavities, or into 
the vntesAwve It \t cooks to the surface it is preceded by congestion 
and cedema of the skin Chronic penneplintis gives rise to no charac 
tenstic symptoms until an abscess forms which is large enough to be 
felt If of the non suppurative type, as occurs sometimes with tuber- 
culosis or chronic staphy lococcal abscess, much fibrous tissue may be 
laid down forming a hard fixed swelling and rendering operatn e inter 
ference v ery difficult 
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Treatment in the suppurating variety consists in giving exit to the 
pus through an inn«on at the outer border oi the erector spin® the 
cavity is then carefully examined and the cause of the suppuration 
if possible determined and treated according to the requisites of 
the case 

Tuberculous Disease of the Kidney occurs in one of three forms 

(<i) Miliary Tuberculosis arises in the course of acute general tuber 
culosis when miliary tubercles will be found studding both organs 
Treatment is impracticable 

(6) Tuberculous Nephritis is the term applied to a toxic condition 
of both kidneys which show 
cloudy swelling as a result of 
extensive and usually obvious 
tuberculous infection else 
where eg lungs Tuberculous 
bacilluna may be present and 
also a considerable amount of 
albumen but there will be no 
pus cells Local treatment is 
of no avail and it is accord 
ingly important to distinguish 
this medical renal tuberculosis 
from surgical renal tubcrcu 
losis 

(c) Primary Tuberculosis 
(Surgical Tuberculosis) of the 
kidney is generally unilateral 
in the early stages (80 per 
cent ) but is bilateral in 60 per 
cent of cases at death it is 
more likely to be bilateral in 
children The infection is by 
the blood stream and a tu 
bercle is deposited at the apex 
of a pyramid winch will pro 
ceed to caseation and ulcera- 
tion, from this area there will 
be seen streaks of infected 
lymphatics to the overlying 
capsule which will become thickened and adherent at this part and 
fresh tubercles may form in the cortex from this lymphatic spread 
Fibrosis at the apex of the calyx will lead to occlusion of that part of 
the kidney and to Tuberculous Hydronephrosis, but if secreting tissue 
has been destroyed in that segment Massive Caseous Tubercle will 
result Tuberculous Perinephritis from the infected capsule will cause 
adhesions and possibly abscess in the perinephric fat 

Simultaneously the infection will spread to the pelvis ureter and 
bladder submucous tubercles occur and by their production of tuber 
culous granulation tissue may block the ureter with caseous debris or 
by stricture from the contraction of fibrous tissue The ureter may 
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ultimately be converted into a liard thickened cord which by con 
traction drags upon its outlet in the bladder and may even partially 
rotate the bladder (Fig S30) 

Symptoms are at first indefinite and are more likely to be present 
from early spread of infection to the bladder 

The patient is usually a young adult and rather more frequently 
a male than a female He complains of increased frequency of rmcturi 
tion and unilateral pain m the loin neither of wh ch conditions is 
improved by rest remaining the same at night as ui the da^ and 
indeed sometimes being w orse There may be a true polyuria in early 
stages owing to diuresis The pain is generally of an aching character 
and more or less constant although exacerbations may occur taking 
on the type of mild renal colic in consequence of the passage of 
fragments of disintegrated mucous membrane or of caseous material 
The urine is acid and usually contains a certain proportion of pus and 
the B iubera fosis can usually be found after ccntnfugalizing a complete 
twenty four hour specimen Haunaluna varies in amount and may 
be the first symptom to appear ot may wot occur at all the bleeding 
may come from the kidney or from a tuberculous ulcer in the bladder 
this latter is capable of causing considerable hemorrhage Albuminuna 
is not so marked as m the tuberculous nephritis cases Loss of 
weight night sweats and a nocturnal rise of temperature are present m 
the later stages On examination the kidney may be slightly enlarged 
with some tenderness but it must be remembered that one kidney 
may be destroj ed with hypertrophy of the other and that the enlarged 
kidney is m fact the healthy kidney A thickened ureter is occasion 
ally palpable on abdominal rectal or vaginal examination 
Diagnosis — The age of the patient and his personal and family history 
may be of importance and he should be carefully examined for evidences 
of tuberculous disease elsewhere especially in the genital organs 
particular^ prostate and seminal vesicles P us in acid urine in which 
pjogemc bacteria are not found is most suggestive of tuberculosis 
which will be established by finding of the acid fast Ivochs bacillus 
Radiography will determine the presence or absence of a stone but 
also of calcined caseous deposits. Cy stoscopy may r ev eal the existence 
of tuberculous ulcers in the bladder close to the ureteral orifice in the 
earlier stages or of a retracted ureter when the latter has become 
transformed into a solid cord. 

It is necessary to cathetenze each ureter to determine whether the 
infection is unilateral or bilateral in cases of doubt the urine from a 
suspected kidney mav be injected into a guinea pig which will show 
evidence of tuberculosis in some eight or ten weeks in positive cases 

If severe tuberculous cystitis tenders recognition of the ureteric 
onfices difficult these may be seen after wtrav enous injection of indigo* 
carmine and catheter ued In severe cases the condition of the bladder 
may be somewhat improved to permit of adequate ureteric cathetenza 
tion by a short course of tuberculin injections It should no longer be 
necessary to expose the ureters at the bnm of the pelvis in difficult cases 
to obtain urine specimens as the information giv en by wtrav enous 
pyelography will displace this severe investigation 
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ultimately be converted into a hard thickened cord, which by con- 
traction drags upon its outlet in the bladder and may even partially 
rotate the bladder (Fig 830) 

Symptoms are at first indefinite, and are more likely to be present 
from early spread of infection to the bladder 
The patient is usually a young adult, and rather more frequently 
a male than a female He complains of increased frequency of mictun 
tion and unilateral pain m the loin, neither of whch conditions is 
improved by rest remaining the same at night as in the daj, and, 
indeed sometimes being worse There may be a true polyuria in early 
stages owing to diuresis. The pain is generally of an aching character, 
and more or less constant although exacerbations may occur, taking 
on the type of mild renal colic, in consequence of the passage of 
fragments of disintegrated mucous membrane, or of caseous material 
The urine is acid and usually contains a certain proportion of pus and 
the B lulerculosts can usually be found after centnfugalizmg a complete 
twenty four hour specimen Haematuna varies m amount, and may 
be the first symptom to appear or may not occur at all the bleeding 
may come from the kidney or from a tuberculous ulcer in the bladder 
this latter is capable of causing considerable haunonhage Albuminuria 
is not so marked as ui the tuberculous nephritis cases Loss of 
weight night sweats and a nocturnal rise of temperature are present in 
the later stages On examination the kidney may be sbghtly enlarged 
with some tenderness but it must be remembered that one kidney 
may be destroy ed with hypertrophy of the other and that the enlarged 
kidney is in fact the healthy kianey A thickened ureter is occasion 
ally palpable on abdominal rectal or vaginal examination 

Diagnosis —The age of the patient and his personal and family history 
maybe of importance and he should be carefully examined for evidences 
of tuberculous disease elsewhere especially jn the genital organs 
particularly prostate and seminal vesicles Pus in acid urine in which 
pyogenic bacteria are not found is most suggestive of tuberculosis, 
which will be established by finding of the acid fast Koch s bacillus 
Radiography will determine the presence or absence of a stone but 
also of calcified caseous deposits Cystoscopy may reveal the existence 
of tuberculous ulcers in. the bladder close to the ureteral onfice in the 
earlier stages or of a retracted ureter, when the latter has become 
transformed into a solid cord 

It is necessary to cathetenze each ureter to determine whether the 
infection is unilateral or bilateral in cases of doubt the urine from a 
suspected kidney mav be injected into a guinea pig which will show 
evidence of tuberculosis in some eight or ten weeks m positiv e cases 

If severe tuberculous cystitis renders recognition of the ureteric 
orifices difficult these may be seen after intrav enons injection of indigo- 
carmine and cathetenzed In sev ere cases the condition of the bladder 
may be somewhat lmprov ed to permit of adequate ureteric catheteriza- 
tion by a short course of tuberculin injections. It should no longer be 
necessary to expose the ureters at thebnm of the pelvis in difficult cases 
to obtain urine specimens as the information given by intravenous 
pyelography will displace this severe investigation 
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Treatment. — Nephrectomy is the only satisfactory treatment, to be 
performed while the disease is still unilateral, removing the ureter as 
far as the brim of the pelvis This should be followed by routine 
anti tuberculous treatment of the sanatorium type and the admims 
tration of tuberculin for a long period In bilateral cases general 
treatment only is possible, belladonna being useful for the milder 
degrees of dysuna Excision of the presacral nerve is a useful pallia- 
tive for pain and frequency (of bilateral renal tubercle or of carcinoma 
of the bladder), allowing sleep at night and yet not causing any lack of 
control 

The tuberculous cystitis usually dears up gradually after the removal 
of the kidney, but sometimes infection is maintained from the stump 
of the ureter, which must then be removed at a second operation 

Renal Calculus. — All renal concretions are primarily excreted in a 
crystalline form from the renal tubules, but under ordinary circum- 
stances are sufficiently small to find their way into the pelvis of the 
kidney and thence along the ureter to the bladder If, however, 
they are obstructed in their onward course, either on account of their 
size or shape, or some narrowing of the tubules, they may become 
lodged in the kidney substance or in one of the lower calyces, and by 
the gradual deposit of the same material increase in size until large 
enough to give rise to symptoms Renal calculi are usually not of 
great bulk, occasionally, however, the whole of the pelvis and some 
of the calyces may be occupied by a concretion, which takes the shape 
of the cavity in whidi it lies (Plate XXVI ) When many calculi are 
present in the pelvis of a kidney they are usually faceted Chemically 
they consist most commonly of oxalate of lime, though in some few 
cases they are composed of uric acid or urate of ammonium, when 
associated with suppurative pyelitis, a phosphatic element is often 
present 

The Pathological Phenomena connected with renal calculi vary with 
their size, shape, number, and position If situated m the substance 
of the renal parenchyma, they may give rise to but little trouble, being 
more or less encansuled in a cavity lined by granulation tissue or 
surrounded by a dense fibrous capsule Sometimes ulceration of the 
wall and suppurative perinephritis may follow, the calculus may even 
find its way into the abscess cavity, and be discharged spontaneously 
or removed through the loin, a urinary fistula perhaps resulting The 
calculus may be gripped by the neck of one of the caly ccs, and thus 
immobilized, the calyx involved will then become dilated (localized 
hydronephrosis), and the kidney substance thinned over it At times 
the whole pelvis is filled by a large branching calculus, extending into 
a number of calyces. there ts then huh mobility. but suppuratne 
pyelonephritis follows, and the kidney substance \s seriously damaged. 
When lying loosely' within the pelvis of the kidney’, a calculus sets 
up a suppurative pyelitis, and from the obstruction to the flow of 
urine, caused partly' by the thickening of the mucous membrane 
and partly by the stone engaging the orifice of the ureter, produces 
dilatation of the pelvis of the kidney, and the phenomena of hydro- 
or pyo-nephrosis. If the calculus passes down the ureter, it gives nse 
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to the symptoms ol renal colic When small and smooth it usual!) 
reaches the bladder \v ithout much difficulty and is then v oidcd with the 
urine or remains as a \esical calculus Occasionally owing to its size 
or irregular shape it becomes impacted in the ureter giwng nse to 
acute obstruction and the cessation of the urinary secretion on that 
side followed in tune by disorganization 11 the kidney thus affected 
is the only one as affable for excretory purposes or if both ureters are 
similarly obstructed the patient if unreliev ed dies in a few days 
from suppression of unne (calculus anuria) In other cases the stone 
ulcerates through the wall of the ureter leading to a retroperitoneal 
urinary abscess or possibly to suppuratn e peritonitis If the ureter 
is only partially obstructed by the calculus the changes winch take 
place in the kidney are more gradual and result in hydro- or pyo- 
nephrosis 

The typical Symptoms anting from renal calculus are as follows 
The patient complains of pain in the loin more or less persistent and 
often paroxysmal in nature which is howe'er, usually increased on 
exercise 01 jolting it is frequently referred to distant regions but most 
commonly follows the course of the gemto-cmral nerve giving rise 
to pain in front of the thigh accompanied by retraction of the testicle 
in the female it is expenci ced in the labium roajus sometimes tt also 
extends down the back of the thigh It is almost in\ ariably associated 
with hamaturia and often with pyuria Frequency of micturition 
is a prominent symptom and if the pelvis is enlarged the kidney may 
be tender and distinctly palpable If the calculus is lodged in the renal 
parenchyma the urinary secretion may be but little influenced although 
the characteristic pain is well marked the patient also finds that at 
night he can only gain relief by lying on the affected side and on manual 
examination the kidney though somewhat tender is not much enlarged 
Wien the calculus lies in the pelvis or one of the caly ces typical symp- 
toms are produced On the other hand it is an undoubted fact that 
stones even of large size may exist for years m the kidney without 
giving rise to any symptoms whatever 
The passage of the calculus down the ureter is accompanied by the 
symptoms known as Renal Colic They consist of excruciating pain 
of a paroxysmal nature which comes on suddenly and is referred both 
to the loin and along the course of the gemto-cruial nerv e It is aiw ays 
associated with vomiting and severe shock the patient often lying on 
the floor writhing in agony with cold perspiration standing m beads 
on his forehead. The temperature is subnormal and the pulse weak 
and rapid. Strangury is usually present the patient suffering from 
frequent paroxy smal efforts to pass water but only succeeding in v oid 
ing a small amount and that generally blood stained, \fter lasting for 
a variable period the pain suddenly ceases as a result of the passage 
of the calculus into the bladder or of its slipping back into the pelvis 
of the kidney 

Impaction in the Ureter may occur either 2 indies below the pelvis 
of the kidney or near the bnm of the pelvis or near the \ esical orifice 
sometimes even protruding through it Generally only one stone is 
present but occasionally more the size is rarely greater than a coffee 
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bean and the shape is usually somewhat elongated like a date stone 
In thin persons it has been detected on palpation through the abdominal 
wall and when low down has been felt on rectal or vaginal examination 
Persistent pain and hjematuria extending over days or weeks should 
certainly suggest the presence of a ureteral calculus and the more so 
if with each succeeding attack the pain and tenderness are located 
lower down The result may be that the stone will ulcerate through 
into the retroperitoneal tissue and be discharged in an abscess or 
more frequently the kidney becomes disorganized and perhaps the 
patient s life is destroyed through the resulting renal incompetence 
Occasionally the function of both kidneys is brought to an end — 
on the one side by the back pressure of urine due to the impaction of 
a small calculus on the sound side by reflex suppression of urine 
In a case of this character operated on some years back all the symp 
toms were on the left sound side and in the unavoidable absence of 
a radiograph the kidney and ureter on this side were first explored 
and found normal the peritoneum was then opened and an impacted 
stone detected m the right ureter and through a second incision this 
was lemoved The urinary secretion was at once recommenced 
Should the ureter of a solitary kidney be blocked by a stone grave 
sy mptoms of calculous auuria, or suppression wall arise The condition 
is ushered in by pain in the loin of the usual character which often 
passes away in two or three days The anuna is rarely complete at 
lirst a few ounces of pale limpid urine being passed at intervals 
whilst occasionally distinct polyuria is present Sooner or later definite 
uraemic phenomena supervene the most usual period is seven or eight 
days after the onset but incomplete obstruction or a pre-existing 
condition of hydronephrosis may delay matters The onset of uramia 
is indicated by dry red or furred tongue persistent vomiting a slow 
full pulse becoming irregular contraction of the pupils and muscular 
tremors Coma and convulsions arc rarely seen and there is no 
dyspnoea the temperature is subnormal 

Ihc Diagnosis of renal calculus is often a matter of uncertainty in 
the absence of a history of the passage of gravel or of the occurrence 
of renal colic It is most likely to be mistaken for tuberculous disease 
the differential diagnosis between tie two conditions has already been 
considered (p 138-1) The final determination of the presence or not 
of a renal or ureteral calculus is now made by radiography, which has 
made such advances that it ni 3 y be relied on with almost absolute 
certainty except perhaps in the case of the small pure uric acid calculi 
Reference Ins already been made (p 1367) to some of the conditions 
which must be observed if a reliable result is to be obtained It is a 
good rule to follow that a secondary confirmatory examination should 
be made alter an interval of two or three days in all cases where the 
dtagiosis has not been established beyond all shadow of doubt If 
a small stone has been located m the kidney and operation lias for 
some reason or other been deferred it is always advisable tliat a con 
firmatory radiograph be taken immediately before the operation Cases 
have been known where a stone had during an interval, shifted its 
position from the kidney to within an inch or two of the lower end 
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of the ureter without any symptom which could suggest the change 
of position 

Treatment — Attacks of renal colic are treated by the use of hot 
hip-baths warm drinks and hypodermic injections of morphia and 
atropine, in the more severe cases chloroform must be administered. 

In former days, when the presence of a calculus could only be 
suspected from the history of symptoms, the question of operation 
and when to undertake it was a subject of much discussion Even 
at that time the late Sir Henry Moms wrote that an ‘unsuspected 
renal calculus is a source of very real danger, and when its presence 
is disclosed whether by accident or bj the systematic examination 
of the unne we should recommend its immediate removal regardless 
of the fact that it is not causing pam, unless the general condition of 
the patient contra indicates an operation ' At the present da\, when 
radiography has placed in our hands a means of almost cert am diag 
bosis the same advice holds good ^hencier a stone is found remove it, 
unless special contra indications exist (Plate \XVI1 ) Particularly 
is this the case when a considerable amount of blood or pus is being 
passed in the unne and the patient s temperature is raised. Moreov er, 
pain in both kidney s is no contra indication since there is no objection 
to operating on the second kidney some little time after the first has 
been satisfactorily treated After operation the nature of the stone 
should be determired by analysis and the patient placed on an appro- 
priate diet 1 e cases of oxalate stone to avoid strawberries spinach 
veal etc The patient should be instructed always to partake freely 
of bland fluids and his habits of life should be regulated 

Nephrolithotomy is always undertaken through the lorn When 
exposed the kidney is carefully freed from its connections and drawn 
up into the wound in the majority of patients it can be brought out 
on the loin and this is certainly a desirable mancEUvre The who T e 
gland is then carefully palpated as also the pelvis and upper part of 
the meter so as to locate if possible the stone. Should it be distinctly 
felt within the kidney substance, or should an area of thinned cortex 
exist an incision is made over it through the renal parenchyma free 
lnemonhage follows but this is readily controlled bv inserting the finger 
into the wound or by grasping the vessels in the hilum. Should the 
stone not be palpable it may be possible to detect it by needling the 
organ and failing that an incision is made through the convex border 
of the kidney substance a little posterior to the mesial plane of the organ 
and at the junction of its inferior and middle third* (' bloodless line ' 
of Broedel) One of the lower calyces is opiened by this means, and 
the interior of the pelvis is carefully and fully explored by finger and 
probe It is unwise to incise the kidney to any extent, especially in 
searching for a small calculus, the baunonhage is always severe, and 
although checked by sutures these may be dissolv ed in six or eight 
days and secondary hemorrhage may arise which may prove fatal 
When the pelvis is much distended and the pat lent has previously passed 
a good deal of pus careful precautions must be taken to protect the 
surrounding tissues from infection Bleeding is usually controlled 
without difficulty by stitches passed through the kidney substance, to 
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which in bad cases may be superadded pressure by sponge or a gauze 
plug in the wound It is useless to attempt to place a ligature on 
a vessel divided in the renal parenchyma Should bleeding persist, 
sutures of the mattress type should be introduced and tied firmly It 
is wise to insert a drainage-tube down to the sutured wound in the 
kidney after it has been replaced The abdominal parietes may then 
be closed in the usual way 

The incision was formerly made through the cortex in preference 
to opening directly into the pelvis but the objection often stated 
that a pelvic incision heals with difficulty, and is liable to leave a 
fistula is not true and most surgeons now deliberately open the pelvis 
(pyelotomy) in order to extract stones if it is more convenient to get 
at them in this way An incision large enough to introduce the gloved 
little finger may be made and by this means the whole kidney can 
be explored bimanually Accurate suturing with catgut is generally 
successful in securing immediate healing, but the sutures must not 
encroach on the mucous membrane Stones are removed by dressing 
forceps or scoop and care must be exercised to prevent any from falling 
back into the ureter Large branched calculi are often held very 
tightly, and require an extensive incision and careful peeling off of 
the kidney substance The pelvic cavity need not be irrigated under 
ordinary circumstances but when dilated and suppurating it is well 
to do so with a hot solution of I in io ooo silver nitrate Before closing 
the wound in the kidney or pelvis the ureter should be thoroughly 
examined , it is sometimes possible to introduce a ureteral sound through 
the open wound but this is by no means easy in the renal operation, 
and it is then often wiser to make a tiny opening through the pelvic 
infundibulum through which the sound is passed, and which is sub- 
sequently closed by a Lembert suture 

To explore and expose the ureter the incision should be prolonged 
downwards and forwards in a direction parallel with Poupart s liga- 
ment towards the inguinal canal The peritoneum and its contents 
are pushed bodily inwards and the ureter attached to the posterior 
peritoneal wall can be followed down to within a few inches of the 
bladder Tor a stone impacted near the lower end of the ureter, 
uretero- lithotomy is performed with the patient in the Trendelenburg 
position The operation may be trans or retro peritoneal 

1 The trans peritoneal operation is conducted through an incision 
in the middle line The stone is located, and, if possible, coaxed by 
the finger out of the depths of the pelvis to a more accessible position 
It is then cut don n on tlirough the peritoneum, and the stone removed 
The incision is closed by a Lembert suture or tw o 

2 The retroperitoneal route is the most often used, the incision 
being usually mid line, but without opening the peritoneum, which is 
gradually peeled off from the side of the pelvis on which the ureter 
is to be examined <Vn incision similar to that for tying the common 
iliac artery (tig 136, p 339) may aLo be used The peritoneum and 
its contents arc displaced inwards and the ureter is easily found 
running down on its posterior aspect The stone is, if possible, dis- 
placed up from the pelvis and removed Cases seem to do equally 
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well whether the ureter is sutured or not, granting that the stone is 
small The uncertainty of the local condition, w hicli may be disclosed 
on operation, leads the authors to favour the retroperitoneal operation 
as the safer of the two procedures AH operations involving incisions 
in the renal pelvis or the ureter must include drainage of the pen- 
pelvic or pen ureteric regions for seven day* bv rubber tubing 
When the kidney is totally disorganized, nephrectomy may be 
required, hut such treatment is not always advisable, especially when 
sinuses have resulted from 
suppurative perinephritis 
In such cases the renal tissue 
has often entirely disap- 
peared, and disintegrating 
calculous material may 
occupy the pelvis, which is 
surrounded by a mass of 
dense fibro-cicatncial tissue, 
the removal of which is 1m 
practicable and ev en danger- 
ous All that should be 
attempted locally is the ex- 
traction of the stone and the 
purification of the cavity 
Purpura ol the Kidney. — 
It is one of the rarer causes 
of hiematuna, and in quite 
a number of cases is due to 
a streptococcal infection of 
the throat, teeth, or bowel. 
Fortunately, the exhibition 
of bor^e serum by the mouth 
usually has an immediate 
effect in checking the bleed- 
ing tendency, but nephrec- 
tomy may be required In 
bilateral recurrent cases 
splenectomy should be con 
sidered 

p,. „ , _ _ _ Tumours o! the Kidney. — 

Fig S3 i — Congenital Cystic Disease op t , t , 

the Kidney (King s College Hospital d, ? er P t forms tu * 

Museum ) mour which originate in the 

A probe has been passed into the ureter kidney may be classified as 
the simple and the malig 
nant. Several cystic conditions also occur The general features of an 
en fACg e d kidney have been already described (p 1365} 

The simple tumours of the kidney are 

1 ® lfiuse Cystic Disease (or as it has been termed, adenoma of 
the kidney) which may be congenital or acquired. It is almost mvan 
ably bilateral The kidney is enlarged and occupied by cysts varying 
in size, but rarely exceeding that of a cherry, they are lined with 
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epithelium which is generally flattened, and filled with a limpid fluid 
containing urea, and perhaps cholesterine The cj sts are very numerous, 
and project from the surface of the kidney as nodular elastic out 
growths 

The pelvis remains unaffected until the later stages of the disease 
(Fig 831) Generally the whole kidney is involved, and may attain 


enormous dimensions, constituting large swellings, which can be 
easily felt, and with a distinctly nodulated surface, occasionally the 
growth is limited to one portion of the organ The origin of this 
condition is uncertain, but it is supposed to be due to the persistence 
of the mesonephros (or Wolffian body) in the substance of the true 
kidney (or metanephros), and its development into cysts In the 
early stages no symptoms are produced, except perhaps a sense of 
dragging weight m the loins from the size of the tumours, but later 
on the secretion of urine is interfered with to such an extent as to 
produce renal incompetency and finally uraemia Haematuria is some- 
times the cause of drawing attention to the condition The tendency of 
this affection to involve both kidneys prevents any hope of benefit 
from operation Puncture of the cysts by relieving pressure on the 
renal substance may produce temporary amelioration 

2 Papilloma of the renal pelvis is a rare condition, characterized 
by the development within its cavity of a villous mass, identical in 
structure with that met with in the bladder It has usually been 
observed in elderly people, and the chief, if not the only, symptom 
is excessive hcematuna Although the growth is of an innocent nature, 
it is very near the border line of malignancy, because implantation 
growths quite commonly occur after removal Diagnosis is made 
by pyelography, which shows a filling defect of the renal pelvis 
Nephrectomy is the only treatment of any permanent value 

3 Angioma ot the Renal Pelvis is the rarest of the innocent growths 
of the renal pelvis, and gives rise to painless hajmatuna Generally 
nephrectomy is required, but a lew cases have been treated by local 
excision 

Malignant tumours of the kidney may be divided into 

1 The Sarcomata of Infants (embryoma), which are often congenital, 
but may be acquired within the first few years of life They are en- 
capsuled, the kidney substance being spread over them, and consist 
of round or spindle cells, the latter often showing a cross striation, 
resembling that of muscular fibres Some pathologists regard these 
tumours as teratomata They grow to a great size, and may affect 
both organs, with little pain or hasmatuna Death results from general 
dissemination or from exhaustion, or may follow the detachment of 
a sarcomatous embolus, which travels upwards and blocks the pul- 
monary vessels Treatment by nephrectomy has given most unsatis- 
factory results, the operative mortality having been high and recurrence 
within a short period almost invariable The operation itself is not 
particularly difficult, but a large incision is required, and care must be 
taken to avoid displaced structures, such as the inferior vena cava 

2 The Sarcomata of Adults occur between the thirtieth and fiftieth 
years of life, and are of the spmdle-celled variety, often originating 
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from the capsule Only one kidney is generally involved, gvving nse 
to a rapidly growing swelling associated with hjematuna and perhaps 
pain Calculi are often found in the pelvis of such organs, and may 
be causativ e or consecutn e Secondary deposits form in the viscera, 
extension through and beyond the capsule is not uncommon, and death 
is usually due to exhaustion The results of nephrectomy ha\ e not 
been very encouraging 

3 Primary Carcinoma is an uncommon form of tumour in the kidney 
It presents the same dim cal features as a sarcoma except that there 
is rather more pain, and can only be recognized on microscopic exam- 
ination One symptom, however, requires special mention, since it 
is extremely suggestive of the presence of cancer, u: the development 
of a vancocele. It is due to the pressure of enlarged and cancerous 
lymphatic glands upon the root of the spermatic vein, and hence, 
whenever an elderly person dev elops a varicocele a careful examination 
of the kidney on the affected side should always be instituted 

4 The commonest tumours of the kidney, how ev er , are the so-called 
Hypernephromata (75 to 80 per cent of all renal tumours) They are 
looked on as growing from accessory and misplaced adrenals ( adrenal 
rests) and develop primarily in the cortex as localized growths, gradually 
increasing m size and encroaching on the pelvis. This theory is not 
universally accepted as some surgeons regard these tumours as true 
carcinomata of the renal tubules They are of firm consistence, but 
show areas of necrosis and softening and deep red patches due to 
haemorrhage (Plate XXVIII ) , the section is more or less mottled, and 
some bright y ellow areas are v ery evident On microscopic examination 
their appearance closely resembles the zona fasciculata of the adrenal 
bodies, but this theory as to their origin is not universally accepted. 
They are malignant m type being disseminated by the bloodvessels 
and secondary growths are found in the lungs, liver, or bones 
Hypernephromata usually occur in adults betw ecn fifty and sev enty 
years of age and are of comparatively slow growth They give nse 
to bxmaturia but it is late in appearance and less persistent than in 
other malignant growths of the kidney Pain is often well marked 
and referred to the lorn, it is of two main types — a persistent aching 
pain which may be very severe and wearing and a colicky pain, due 
to the passage of dots down the ureter The renal enlargement is 
usually characteristic but outgrowths from diffusion beyond the 
capsule may render the swelling of irregular shape Treatment consists 
in removal if there is no evidence of secondary deposits in the lungs 
or elsewhere The operation is by no means simple in cases that are 
at all advanced as senous adhesions in various directions may be 
present and the bleeding may be severe 
Various Cystic Conditions of the kidney must be noted in addition 
to the general cystic disease already described 
(a) Hydatid Disease affects the kidney as it may involve any other 
organ in the body It starts either beneath the capsule or in the 
glandular substance. In the former case it is likely to form a rounded 
projection which may be detected on palpation of the lorn, m the 
latter it expands, or even destroys, the whole of the glandular tissue. 



t 


Iljpf toff Urotaa of the kiinjr 

( Museum Royal College oj Surgeons) 


SURGICAL AFFECTIONS OF THE KIDNEYS 


1395 


and may burst into the renal pelvis, the cysts being passed along the 
ureter, accompanied by more or less colic Suppuration may com- 
plicate matters, but, unless the cyst has ruptured into the renal pelvis 
diagnosis is scarcely feasible apart from an exploratory incision 
Treatment consists m cutting down on the kidney, and enucleating the 
mass, if possible Failing this, drainage may be undertaken but m 
bad cases nephrectomy is necessary 
(b) Dermoid Cysts have also been found 

(e) Serous Cysts are occasionally met with, arising possibly as a result 
of obstruction to some of the ducts, or due to lymphatic obstruction 
Rounded swellings, simple or multiple, are produced, growing outwards 
from the cortex, and containing a thin fluid with a small amount of 
albumen and saline substances in solution They give rise to no symp- 
toms except from their size, and rarely require treatment other than 
simple aspiration or drainage If discovered at an operation, and of 
considerable size, they should be incised, and either dissected out, or 
the Outer wall cut away, and the inner left continuous with the renal 
capsule 

(d) Not unfrequently a number of small cysts develop in connection 
with chronic granular nephritis, and they are of no chncal importance 

Nephrectomy, for total removal of the kidney, is performed for the 
following conditions (a) For tuberculous disease, when unilateral 
(6) for calculous pyonephrosis when the renal parenchyma is disinte- 
grated, (c) for hydronephrosis, when palliative measures or drainage 
have failed to give relief (d) for malignant disease, (e) for traumatic 
lesions, such as disintegration or rupture, especially if complicated by 
laceration of the peritoneum , and (/) for some cases of ruptured ureter, 
and fistula from pelvis or ureter when attempts at closure have failed 
Before undertaking the excision of any kidney, however diseased 
it is essential that the surgeon should satisfy himself as to the exist 
ence of another, and also, if possible, ascertain that it is capable of 
undertaking the increased duties which will subsequently fall upon 

Nephrectomy may be undertaken through the abdomen or through 
the loin but sundry combinations or modifications of these operations 
have been recommended by various authorities 

The Abdominal Operation is chiefly utilized when the organ is 
much enlarged, on account of the readier access obtained, especially 
to the pedicle’ The peritoneum must be carefully protected from 
septic contamination, when the pelvis and the upper part of the ureter 
are distended with decomposing pus The colon and peritoneum are 
displaced inwards, the kidney is then freed from its adhesiors to sur- 
rounding tissues, the surgeon endeavouring to keep outside its true 
capsule, but inside the layer of condensed perinephric tissue Special 
precautions must be adopted in dealing with the deep aspect of the 
tumour, particularly on the right side, where it is occasionally adherent 
to the inferior vena cava The mass is now lifted from its bed, and 
its pedicle, consisting of the ureter and renal vessels isolated These 
latter are secured separately by ligature and divided, a clamp being 
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applied to the distal ends The ureter is dealt with m the same w ay , 
^m aH pieces of gauze being packed round so as to receiv e any secretion 
which may escape The wound in the abdominal panetes is closed in 
the usual way provision for drainage being made either through the 
lorn or from the front Considerable shock is often experienced from 
this operation 

Occasionally the perinephric adhesions are so firm and extensive 
that the only practicable plan of removing the organ is to enucleate 
it from within the capsule as far as the hilum, the capsule is then torn 
or cut through so as to expose the pelvis and renal vessels which are 
secured 

The Lumbar 'Method can be employed when the kidney is not too 
greatly enlarged. The organ is exposed by the incision already 
described enucleated from its surroundings, and the pedicle dealt 
with as in the abdominal operation. 

Should it be desirable to include the ureter in the scope of the opera- 
tion the incision may be prolonged into the groin in the direction of 
the fibres of the external oblique, and the peritoneum and its contents 
pushed forwards, by this means it can be traced down almost to the 
bladder It may be desirable, however, to delay the excision of the 
ureter to a later date effecting it through an anterior incision as for 
a ureteral calculus (p 1391) 



CHAPTER XLIV 

BLADDER AND PROSTATE. 

Methods of Examining the Bladder — When a patient presents himself 
complaining of increased frequency of micturition and other evidences 
suggestive of chronic disease of the bladder, a systematic examination 
of the individual and his urinary passages must always be instituted 
The history of the case the character of the symptoms, and the con 
dition of the urine, are carefully gone into An examination of the 
bladder should then be made (i) The patient is laid on a couch, 
and the lower part of the abdomen uncovered The hypogastrium is 
examined by inspection palpation, and percussion, so as to ascertain 
whether or not the bladder is distended, or if any abnormal resistance 
can be felt, either from thickening of the wall or the presence of a 
tumour (2) The finger is inserted into the rectum, or, in the female, 
into the vagina, so as to enable the condition of the posterior vesical 
wall to be investigated Enlargement of the prostate or of the vesiculas 
seminales can also be detected in this way (3) A sound is then passed 
according to the method described at p 1413 and the anterior of the 
viscus explored, by this means a calculus may be detected, and even 
sometimes a tumour, as also a rough and irregular condition of the 
mucous membrane (4) The patient may then be asked to void urine, 
after which a rubber catheter may be introduced, and the amount 
if any, of residual urine estimated (5) As mentioned elsewhere 
Bigelow s evacuator is useful, not only to wash out the bladder, but 
also to detect the presence of very small calculi which the sound may 
have missed f6) Of recent years the chief means of examining the 
interior of the bladder is the cystoscope This consists of a straight 
tube with a short end bent at an angle, in which an electric lamp is 
placed, the wires leading to it being earned within the tube A small 
window covered with glass is situated close to the angle, and a prism 
is here inserted in such a manner that, when the surgeon looks through 
an ej cpicce placed at the end of the instrument, he is able to see the 
portion of the vesical wall illuminated by the electric lamp To 
use it the bladder must be previously washed out after some local 
anasthctic (novocain) has been introduced into the urethra In 
those cases where the bladder is very irritable a spinal anaesthetic 
is given About 10 or 12 ounces of boric acid lotion or clear water 
should be present m the bladder, so as to prevent the vesical wall 
from being injured by the instrument, which always becomes hot 
after the lamp has been used for some time Considerable practice 
is needed for any useful information to be gained by the aid of tins 
instrument, but in skilled hands much may be learnt as to the con- 
dition of the mucous membrane (see Plate XXIX ) Slight modifi- 
1397 
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applied to the distal ends. The ureter is dealt with in the same way, 
small pieces of gauze being packed round so as to recen e an) secretion 
which maj escape The w ound m the abdominal panetes is closed in 
the usual Vav , provision for drainage being made either through the 
loin or from the front Considerable shock is often experienced from 
this operation 

Occasional!} the perinephric adhesions are so firm and extensile 
that the only practicable plan of removing the organ is to enucleate 
it from within the capsule as far as the hilum, the capsule is then torn 
or cut through so as to expose the pelvis and renal vessels, which are 
secured. 

The Lumbar Me hod can be emp!o}ed when the ladnev is not too 
greatl} enlarged. The organ is exposed b_\ the incision alread} 
described, enucleated from its surroundings, and the pedicle dealt 
with as in the abdominal operation. 

Should it be desirable to include the ureter in the scope of the opera 
non the i nc is i on ma> be prolonged into the groin in the direction of 
the fibres of the external oblique, and the peritoneum and its contents 
pushed forwards, b} this means it can be traced down almost to the 
bladder It maj be desirable, however, to dela> the excision of the 
ureter to a later date, effecting it through an anterior incision as for 
a ureteral calculus (p 1391) 
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BLADDER AND PROSTATE. 


Methods of Examining the Bladder. — When a patient presents himself 
complaining of increased frequency of micturition and other evidences 
suggestive of chronic disease of the bladder, a systematic examination 
of the individual and his urinary passages must always be instituted 
The history of the case, the character of the symptoms, and the con 
dition of the urine, are carefully gone into An examination of the 
bladder should then be made (i) The patient is laid on a couch, 
and the lower part of the abdomen uncovered The hypogastrium is 
examined by inspection, palpation, and percussion, so as to ascertain 
whether or not the bladder is distended, or if any abnormal resistance 
can be felt either from thickening of the wall or the presence of a 
tumour (2) The finger is inserted into the rectum, or, in the female, 
into the vagina, so as to enable the condition of the posterior vesical 
wall to be investigated Enlargement of the prostate or of the vesiculae 
seminales can also be detected in this way (3) A sound is then passed 
according to the method described at p 1413, and the anterior of the 
viscus explored, by this means a calculus may be detected, and even 
sometimes a tumour, as also a rough and irregular condition of the 
mucous membrane (4) The patient may then be asked to void urme, 
after which a rubber catheter may be introduced, and the amount, 
if any, of residual urme estimated (5) As mentioned elsewhere 
Bigelow s evacuator is useful, not only to wash out the bladder, but 
also to detect the presence of very small calculi which the sound may 
have missed 16 ) Of recent years the chief means of examining the 
interior of the Diadder is the cystoscopy This consists of a straight 
tube with a short end bent at an angle, in which an electric lamp is 
placed, the wires leading to it being carried within the tube A small 
window covered with glass is situated close to the angle, and a prism 
is here inserted in such a manner that, when the surgeon looks through 
an eyepiece placed at the end of the instrument, he is able to see the 
portion of the vesical wall illuminated by the electric lamp To 
use it the bladder must be previously washed out after some local 
anasthetic (novocain) has been introduced into the urethra. In 
those cases where the bladder is very rmfabie a spinal anaesthetic 
is given About 10 or 12 ounces of boric acid lotion or dear water 
should be present in the bladder, so as to prevent the vesical wall 
from being injured by the instrument, which alwavs becomes hot 
after the lamp has been used for some tune Considerable practice 
is needed for any usdul information to be gained by the aid of this 
instrument, but in skilled hands much maj be learnt as to the con- 
dition of the mucous membrane (see Plate XXIX.). Slight modifi- 
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cations of the instrument permit of the passage of a solid bougie or 
small catheter, which can fee inserted into the ureteral orifice and up 
the ureter (7) Finally, in cases where great irritability of the bladder 
exists in spite of treatment and its presence cannot be explained an 
exploratory suprapubic cystotomy is justifiable 

A distended bladder constitutes a rounded swelling which projects 
above the symphysis pubis and may even reach to the umbilicus in 
some cases 'The swelling may be visible to the naked e> e, and is dull 
on percussion the dulness nsmg directly above the sjmphjsis, it is 
quite immovable and therein differs from many ovarian and uterine 
tumours Bimanual examination per vagina in or per rectum should 
at once indicate its nature, 
and when at all doubtful a 
catheter should be intro- 
duced 

Congenital Affections of the 
Bladder — 1 Ectopia Vesicae, 
or Extroversion of the Bladder, 
is the term employ ed to denote 
total absence of the anterior 
wall of the bladdir and of the 
lower portion of the abdominal 
panetes as a result of which 
the mucous membrane of the 
posterior vesical wall is ex, 
posed and rendered somewhat 
prominent by the pressure 
from behind ol the abdominal 
, . , contents trig 832. i) This 

1 Exposed mucous membrane of posterior SUr f ace , s u f ua ii v not much 
wallof bladder 2 glans 1 ems draun up A, “ * lsua,1 > r n « mu i cU 

to cos er la" er part of \ esical mucosa and morc than an inch in diameter 
onfices of the ureters 3 scrotum 4 pro- m an infant and is often 
jection of pubic ramus irregular and covered with 

papilliform processes, the 
onfices of the ureters are easily recognized below, urine being occasionally 
emitted from them m forcible jets The condition is necessarily one 
of the greatest discomfort not only from the constant dribbling of 
unne causing excoriation and eczema of the thighs and surrounding 
parts but also from the pain and irritation due to friction of the clothes 
against the exposed mucous membrane The symphisis pubis is 
always absent and the horizontal ramus of the pubic arch terminates 
on either side in the inguinal region (4) The innominate bones are 
usually rotated outwards and the sacrum is convex anteriorly from 
side to side instead of being concave In consequence of this pelvic 
malformation the patients gait and powers of progression are con 
sMtaafcbj unpaired The. qenrs. Ig), vs. cMh, and. ux r. rsvnkljnjh if* mmr- 
plete epispadias it is drawn upwards and backwards over the trigone, 
so that it requires pulling down to expose the ureteral onfices The 
testes are often found in the inguinal canal or if in the scrotum are 
accompanied by congenital hernia* No umbilicus is present The 
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Fig i — Cystic Cystitis 
The cysts occur in a healthy or slightly 
inflamed bladder they are discrete 
and not confluent Most commonly 
found as the result of chrooic in 
flammation in parous elderly females 
Not to be confused with bullous 
cystitis 


Fig 3 — Tuberculosis 
A slightly retracted right ureter is seen 
with a tuberculous ulcer above The 
white shining nodule is a tubercle 


Fig 3 — Papilloma 
Note a gradual change from long 
slender fern like processes to a 
shorter more fleshy type (an early 
stage in malignant change) The ! 
star of pale radiating stria: is a scar 
resultingfrom figuration of a papil 
loma. The present growth is a re- 
currence six months after treatment 
by figuration. 


Fig 2 — (Edema (Bullous Cysiitis) 
The bulla are confluent and hyperamic 
and less translucent than the cysts 
of cystic cystitis found in cases of 
tuberciosis and carcinoma and after 
radium treatment (From a case of 
carcinoma vesica ) 


Fig 4 — Pyonephrosis 
Thick pus is exuding from the orifice 
of an inflamed ureter The bladder 
around shares in the hyperamia 


Fig 6^— Prostate 

A view of an enlarged middle lobe seen 
in the mid line on the floor the 
bladder is seen in the distance over 
the hill of the prostate This 
type is suitable for trans-urethral 
rcsectomy 



PLATE \KI\ 



\Tnfatt pagt 139* 




BLADDER AND PROSTATE 


1399 


condition is due to impaired development of the anterior wall of the 
allantois and the loner segment of the abdominal parietes At birth 
the lower portion of the umbilical cord is expanded over the raw 
surface, constituting the anterior vesical wall When the cord separates 
the posterior vesical wall is necessarily exposed 

The Treatment of this distressing malformation is most unsatis 
factory, and hence m the majority of the cases the application of a 
urinal has been recommended, although the instruments hitherto 
devised are not particularly efficient Although various operative 
measures have been practised in the past, the only one which requires 
mention is implantation of the ureters into the large bowel The 
ureters are implanted into the sigmoid, one above the other One 
ureter should be implanted at a time, and some months allowed to 
elapse between the operations This method has given better results, 
both m this country and in America (Mayo clinic), than transplanting 
the whole trigone of the bladder with the ureters into the sigmoid 
Turner* has recorded seventeen personal cases with four deaths 
directly due to the operation, which is very satisfactory considering its 
severity and delicacy 

2 An Umbilical Urinary Fistula is sometimes met with as a result 
of imperfect closure of the urachus 

3 Occasionally in cases of malformation of the rectum the Primitive 
Cloacal Condition may in part persist (see p 1336) 

Traumatic Affections of the Bladder.— Rupture may be produced 
in several ways (1) It may be due to direct violence applied to the lower 
part of the abdomen, especially when the viscus is distended (2) It 
may complicate a fracture of the pelvis, either as a direct result of 
the violence, or from penetration of a spicule of bone from the os pubis 
(3) The bladder may be opened by a penetrating wound (4) Apart 
from traumatic lesions, rupture may occur from simple over distension 
especially if destructive ulceration of its walls is present, or it may 
follow ulceration of a saccule if it contains a phosphatic concretion 

Rupture of the bladder is divided into two mam classes, according 
to whether or not the peritoneal cavity is opened The peritoneum 
covers the upper and bach part of the viscus, being reflected anteriorly 
along the urachus, laterally along the obliterated hypogastric arteries, 
and posteriorly on to the rectum. 

Intrapentoneal Rapture involves the posterior superior portions 
of the viscus, and is the variety most frequently met with The 
symptoms produced are severe shock, associated with hypogastric 
pain of a burning nature. The patient experiences a constant desire 
to micturate, hut, as a rule, nothing is passed, except perhaps a htt/e 
blood Peritonitis soon follows, running a rapidly fatal course, 
especially if efficient treatment is not adopted On passing a catheter 
the bladder is usually found empty, or possibly a little blood-stained 
uruic may be withdrawn, if, however, the instrument happens to be 
insinuated through the rupture into the peritoneal cav ity, a considerable 
quantity of blocd stained urine can be drawn off, and the point of the 
catheter may be felt under the anterior abdominal waif A useful 
• C Grej Turner, Dnl Joum Surgery, vol , No Cj. 1929 p 114 
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diagnostic sign consists in injecting a measured amount of boric aad 
lotion into tie bladder, and noting how much of it returns, when a 
rupture exists some considerable discrepancy will probably be noted 
between the two quantities, this test cannot, however, always be 
relied on 

The Treatment of these cases consists in immediate laparotomy; 
the fluid within the peritoneal sac is aspirated or mopped up by s\i abs, 
and the wound in the bladder dearly demonstrated, preferably w ith the 
patient in the Trendelenburg position, which must not, however, be 
adopted until the urine and inflammatory effusion have been removed 
The rent is carefully dosed by means of a row of Lembert sutures, not 
involving the mucous membrane, which should always extend a little 
beyond each extremity of the wound. It is safer to drain the bladder 
by a rubber tube extrapentoneally than to rdy on drainage by' an 
indwelling catheter The peritoneum should also be drained and the 
abdomen dosed in the usual way 

Extrapentoneal Rupture of die bladder involves its anterior wall 
or base The urine finds its way into the pelvic cellular tissue, and 
giv es rise to a most virulent form of suppurativ e pelvic cellulitis, w hich 
is usually fatal from toxxmia or pyaemia Abscesses generally point 
either above the pelvic brun or in the perineum The treatment con- 
sists in free incisions into the area of extravasation, and a large supra- 
pubic tube should be introduced into the bladder, through which 
the unne can escape fredy for a time As soon as the tissues are 
sealed off by the development of granulations, the tube may be with- 
drawn The prognosis largely depends on the condition of the unne, 
whether healthy or contaminated with bactena, and on the length of 
tune it is allowed to remain in contact with the tissues 

Foreign Bodies introduced mto the bladder from without are of 
vanous natures, such as portions of catheters, or bougies, pins, etc. 
They give rise to symptoms of chronic cystitis, and usually be«ime 
encrusted with phosphatic deposit They should be removed as early 
as possible with a lithotnte but if of large size or thiclJy covered with 
phosphates must be treated by suprapubic cystotomy 

Cyshhs may be due to a great variety of causes, but is alway sin essence 
of bacterial ongin Many different forms of bactena may be found, 
but those most usually present are ordinary pyococci and the B cofi 
Neither of these has any power of decomposing urea and setting free 
ammonia this change is generally brought about by the Micrococcus 
urea which is probably identical with Staphylococcus epidermtdis albus 
The B colt grows badly in alkaline media, and hence if present in a pure 
infection the unne remains aad, though stale and offensive to the 
smeU The. methods of invasion of the bladder are diverse (i) Bactena 
may reath the viscus from above, either owing to a suppurativ e lesion 
of the kidney or its pelvis, or escaping into the urine from the blood 
(z) pey may trav el up the urethra This is a matter of no difficulty 
in the short and comparatively lanjf. urethra. 'v.oroaj., toA V/eww. 
cystitis is frequently assoaated with vulvitis or la seen after labour 
In girls a pure bacillary cystitis with aad urine is not uncommon, 
and is probably secondary to a vulvo-vagimtis, which arises from 
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contamination of the vulva with the feces where cleanliness is neglected 
In the male sex, infection from the urethra is unusual unless urethritis has 
previously existed or some irritation, due to the passage of instruments 
Even if they are carefully sterilized, mucus is liable to form and cling 
about the urethral wall and along this bacteria can find their way 
Naturally the introduction of an unsterihzed dirty instrument may 
suffice to cause cystitis (3) Bacteria can invade the bladder from 
surrounding organs, being transmitted by lymphatic dissemination 
Thus an injury of the rectum may easily lead to cystitis 
The mere presence of bacteria in the bladder is, however, not suffi- 
cient as a rule to determine an attack of cystitis Large quantities 
of pus are frequently discharged from the kidney through the bladder, 
and that over lengthy periods, and yet no inflammatory reaction 
follows Some local predisposing factor must be added m order to excite 
their activ}ty, and amongst the most favourable are the following 
(1 ) Congestion of the mucous membrane, determined by exposure to 
cold, this is peculiarly liable to occur in gouty individuals, and, 
indeed, there are people who * take cold ’ in their bladders instead of 
developing a nasal or bronchial catarrh (li ) Injury, as by the presence 
of a foreign body, a calculus, or rough handling during an operation, 
may serve to render bacteria active and virulent {111 ) One of the most 
important causes is retention of urine, from whatever cause it is due, 
eg enlarged prostate, stricture, etc The bacteria develop and de- 
compose the urine, rendering it offensive and ammomacal, and the 
toxins and irritating bodies thereby produced affect the vesical mucosa 
(iv ) The presence of irritants in the urine may determine cystitis, as 
also pyelitis, eg after the absorption of cantharides Other drugs 
may light up bacterial activity in some predisposed individuals, eg 
copaiba or cubebs (v ) Loss of nervous control is a most important 
predisposing factor, and comes prominently into play in spinal in 
juries The greatest difficulty is experienced in protecting such 
patients, and even effective purification of penis, hands, and catheter, 
and the application of a sterilized dressing to the organ, after a 
catheter has been used, may not suffice to prevent an outbreak of 
cystitis, which is due to infection from the kidney or rectum In these 
cases the disease always runs a virulent course, and is likely to kill 
the patient by extension up the ureter 

Pathological Anatomy. — In acute cases the mucous membrane of 
the bladder becomes congested and thickened, the epithelium is shed, 
mucus is excreted, and is soon transformed into muco-pus, which may 
be extremely viscid, and develops in large quantities Ulceration of 
the bladder w all may follow, or even sloughing , in the worst cases 
the whole of the mucous lining may necrose, and be cast off as a slough. 
Sometimes a membranous form of inflammation occurs, the patient 
frequently passing flakes of some size, which on examination are found 
to be chiefly composed of fibnn 

In chrome cases the mucous membrane is thickened and congested, 
the superficial veins dilated and even varicose, whilst ulceration is not 
uncommon The continued repetition of the act of micturition leads 
to hypertrophy of the bladder wall, which becomes thickened and 
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fasciculated, this effect is of course most marked when the cystitis is 
associated with obstruction to the outflow of urine The mucous 
membrane may piotnide outwards between the muscular fasciculi, 
giving nse to pouch like saccules in which phosphatic concretions are 
sometimes formed and the retamed urine undergoes decomposition 
Perforative ulceration occasionally follows onginatirg a fatal peri- 
tonitis or pelv ic cellulitis from extrav asatton of urine The contracted 
state of the bladder and the overgrowth of its muscular substance lead 
to compression of the openings of the ureters, hydronephrosis bang 
thus induced A plug of viscid mucus often finds its way into the 
ureteral orifice, and by becoming infected with bacteria causes an 
extension of the infective mischief to the kidney 
The Symptoms of Acute Cystitis consist in pain referred to the 
perineum and hypogastrum together with tenderness on pressure 
over the symphysis pubis This is accompanied by extreme irrita- 
bility of the bladder, frequent efforts of a painful and spasmodic 
nature being made to pass water (strangury ) , but little unne is voided 
at a time for as soon as any amount has collected it is ejected forcibly 
It generally contains blood and pus, and teems with bacteria. Some 
amount of fever is generallv noted, as also vomiting, and tenesmus 
may be induced as a result of the proximity of the rectum to the inflamed 
bladder The usual termination of the case is in resolution but some- 
times chronic irritability may persist In rare instances the inflam 
mat ion is of such a virulent nature as to cause death The unne in 
these cases is often exceedingly foul, and the fatal issue is due to 
exhaustion, pcntomtis, suppurative pyonephrosis, or even acute 
toxsmia In some patients however, when the inflammation is con 
centrated at the neck of the bladder, retention, distension, and atony 
may ensue 

Treatment — The patient should be kept in a warm atmosphere, 
and preferably in bed with fomentations applied to the lower part of 
the abdomen hot hip-baths twice daily, main tained for some time, 
are very advantageous The diet should be restricted to fluid, and 
the patient encouraged to partake freely of barley water and other 
bland liquids Alkalies and hyoscyamus may be administered, and 
morphia and belladonna suppositories are useful to allay the pain and 
irritability As a rule no instrument should be passed during the 
acute stage unless retention is present, but if the unne becomes 
very foul the bladder may be gently washed out Urinary anti 
septics such as hexamme to 10 grains three or four tunes a day), 
administered by the mouth may do good, m the intervals between 
the doses acid phosphate of soda should also be giv en but is usually 
better reserv ed for the subsiding stages of the attack. 

Chronic Cystitis u much more common than the acute variety , and 
is usually associated with some irritation of the walls of the viscus. 
as from calculi tumours foreign bodies, tuberculous ulceration or 
retention and decomposition of unne especially if associated with 
obstruction to the outflow, as by a stricture or enlarged prostate It 
may also follow acute cystitis. 

The Symptoms are those of lmtabihiy of the bladder, the patient 
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constantly desiring to pass water, and having to rise at night, perhaps 
several times, for this purpose The urine becomes turbid, and on 
standing, deposits a variable amount of mucus or muco-pus, mixed 
with epithelial cells, crystals of triple phosphate and a granular sedi 
ment of phosphate of lime It is usually alkaline (unless due to a 
pure infection with the B colt), perhaps foul smelling and ammomacal 
containing an abundance of micro organisms There is often but little 
pain, though when a calculus exists or the neck of the bladder is ulcer- 
ated, this may become a prominent symptom The patient’s general 
health is not at first affected but if the sympt oms persist it soon becomes 
impaired — partly from the absorption of septic products from the 
bladder, and partly from the want of rest and sleep arising from 
nocturnal disturbance — and this may be so marked as to lead to fatal 
exhaustion In other cases the inflammation may spread from the 
bladder along the ureters to the kidneys, and the phenomena of septic 
pyelonephritis manifest themselves 

The Diagnosis of chronic cystitis is readily made from the charac- 
teristic symptoms of irritation of the bladder and the condition of the 
urine, but considerable difficulty may be experienced in determining 
its cause In investigating a case, not only must the character of 
its onset be considered, but also the general history of the patient 
a thorough examination of the lower urinary passages must always 
be instituted and the urine examined microscopically and bacterio 
logically The passage of a catheter or sound will generally detect 
any obstruction located in the urethra, whilst the bladder is also 
examined by the cystoscope and other methods described at p 1397 

The Treatment of chronic cystitis is naturally directed towards its 
cause, if this can be discovered, thus, calculi or foreign bodies should 
be removed, and a stricture dilated In most cases, even where the 
cause is not apparent, great benefit will be derived from washing out 
the bladder 

The bladder is irrigated by mild antiseptic lotions Various solu- 
tions are employed for this purpose, but perhaps the most useful 
are weak Condy’s fluid, samtas (1 in 10), boric acid {20 grains to 
1 ounce), or nitrate of silver (J grain to 1 ounce), and they may 
be used alternately with advantage Acetic acid £ per cent is 
valuable in cases of foul alkaline cystitis such as is associated with 
vesical diverticulum The frequency with which the injections are 
made must vary with the severity of the symptoms, it is not often 
necessary to perform the operation more than once or twice a day 
Of course, the most stringent precautions must be taken as to steriliza- 
tion of the patient's penis, of the surgeon's hand, and of the instruments 
employed 

At the same time that this local treatment is being adopted, the 
patient's general habits of life must be regulated The diet should 
be bland and unstimulating, alcohol is better avoided, but if essential 
for other reasons, well-diluted gin or whisky may be given Tea and 
coffee should be prohibited, and milk should be given freely, together 
with barley water and some mild alkaline water — such as that derived 
from Contrexeville Hexamine, 10 grains three times a day, is the most 
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useful urinary antiseptic, and to be effective the unne should be acidi- 
fied by adequate doses of aad sodium phosphate, a more powerful 
andifipr 0 f the urine is ammonium chloride, gr xx t d s This should 
alternate with an alkaline mixture containing tincture of hy oscyamus 
and infusion of buchu 

Vaccine treatment should be employed if the B ecu is the active 
organism, and is of some help The patient may remain apparently 
well and yet the urine teems with bacteria, ana occasional bouts of 
cystitis occur, which must be treated by alkaline drugs and by washing 
out the bladder either with Condy*s fluid orwithavery dilute sotution 
of nitrate of silver 

In cases which do not improve and when the patient is becoming 
exhausted by toxic absorption, want of sleep, etc., it is essential to 
put the parts at restand to secure rest for the patient by draining the 
bladder 

Suprapubic Cystotomy is a simple operation with no special risks 
and gives good results The procedure adopted is as for suprapubic 
lithotomy A rubber tube with two or three openings at tlie distal 
end is placed m the cavity, and the bladder wall stitched closely 
around possibly one fine catgut stitch may’ secure it m position to 
the bladder wall so as to keep it from slipping out The wound in 
the abdominal panetes, punfied by alcohol, is closed around the 
tube {not too tight) by through-and through silkworm gut stitches, 
and a dressing is applied A rubber tube sufficiently long to pass into 
a vessel containing w ater placed on a lev el low er than that of the bladder 
is united to the drainage-tube by a glass connection As the unne is 
secreted it passes up the tube and soon ov erflow s, establishing a syphon 
connection as soon as the air is expelled Possibly a more satisfactory 
method is to employ suction drainage as suggested by Cathcart , the 
bladder drainage-tube is connected by a T glass connection with a tube 
along which is kept running a stream of water, this by its negative 
pressure sucks out the unne from the bladder, which is thereby kept 
empty and at rest 

Diverticula. of the bladder may be of congenital origin, and are 
usually observed either at the apex, and then probably due to imperfect 
closure of the allantoic sac, or at the base just abov e the trigone, and 
possibly in dose relation to one of the ureteral onfices. This latter 
may be due to some abnormality in the division of the primitive 
cloaca into bladder and bowel These conditions are usually observed 
in y oung males and arise apart from any urinary obstruction. They 
are associated with irregularities in the action of micturition, and are 
Likely to be recognized on cystoscopic examinations for the same. 
The exact rdation to ureters, etc , can be determined by radiography 
after an injection of sodium iodide, and possibly by the passage sub- 
sequently of a ureteral catheter If the proceeding appears to be at all 
feasible excision of the cyst can be undertaken, and is usually suc- 
cessful 

Quite distinct from these congenital diverticula are the acquired 
Sacculi, which develop in consequence of hypertrophy of the muscular 
fasciculi of the bladder wall in cases where there is some obstruction 
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to the urinary overflow In diverticula the whole bladder wall is 
represented in the earlier stages, mucous membrane and muscular 
fibres being found in sacculi only the mucous membrane is protruded 
as a hernial pouch between the muscular bundles These gradually 
increase in size, and are to be found most commonly on the upper part 
of the bladder Urine stagnates in them and undergoes decomposition , 
the walls may become inflamed and even ulcerate or perforate, a 
calculus may lodge therein, and increasing by fresh deposits of the 
constituent salts, may finally project into the bladder cavity, being 
held in position by a narrow neck Occasionally they become so 
large that they are drawn down into the sac of a hernia Exact 
diagnosis is made by cystoscopy and radiography after an injection 
of sodium iodide, and removal is the ideal treatment, where this 
is not possible enlargement of the opening into the bladder to allow 
adequate drainage may be tried, or invagination of the diver 
ticulum 

Tuberculous Disease ot the Bladder is almost invariably secondary, 
extending from the kidney, prostate, or testicle It is much more 
common in men than in women, and is most frequently seen in young 
adults It commences in the submucous tissue as a deposit of miliary 
tubercle (Plate XXIX , Fie 3), which caseates and suppurates, breaking 
down, and giving rise to ulcers with undermined edges, these axe rarely 
of large size at first are usually multiple, and situated m or near the 
trigone The Symptoms are those of chronic cystitis and hamaturia, 
the irritability of the viscus being very marked The diagnosis is made 
by demonstrating the bacillus of tubercle in the urine, and by the 
cystoscope The course of the case is unfavourable, the ulcers in 
creasing in size, and death resulting from exhaustion, general infection, 
phthisis, or renal complication 

Treatment, — The case is usually treated for some time as one of 
chronic cystitis before its nature as a tuberculous affection is ascertained 
In the milder cases it will suffice to attend to the general health and 
hygiene of the individual, and to wash out the bladder with some 
antiseptic tw o or three times a week, leaving a drachm or two of a 5 per 
cent solution of iodoform in liquid paraffin within the viscus Injec- 
tions of tuberculin have been found decidedly valuable in this con- 
dition, and should be continued for over a year In more advanced 
cases, where the patient’s life is a misery owing to continual pam, the 
ureters may be transplanted from the bladder to the skin on the anterior 
abdominal wall, or more recently relief of pain and frequency has been 
obtained by division of the presacral nerve 

Vtay svmilai symptoms may be induced by the presence oi a Simple 
Ulcer 0! the Bladder, which, according to Fenwick, occurs not unfre- 
qucntly It is usually single, and situated near the neck or tngone, 
giving rise to great irritability of the viscus and haanaturia, although 
the unne remains clear The diagnosis is best made by the cystoscope 
Phosphatic deposits sometimes form over the ulcerated surface, and 
may suggest the existence of a stone Treatment consists in washing 
out the bladder with lactic acid (J to 3 per cent ), or m cauterizing the 
base of the sorp through an operating cystoscope. 
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Tumours o! the Bladder— New growths from the \esical wall are 
not ery uncommon they may he simple or malignant 

Simple Tumours occur m the form of fibroma nuoma and myxoma 
but that most often seen is the Papillomatous or Villous Tumour, which 
appears as a soft flocculent mass usually situated near the trigone 
and dose to the opening of one of the ureters (Fig S33) The floating 
tufts or villous processes consist of an extremely delicate connective 
tissue covered with a layer or two of epithelium similar to that lining 
the bladder and traversed by bloodvessels Occasionally the growths 
have a narrow base and are pedunculated but more frequently are 
sessile and then the base is liable to be infiltrated and a cancerous 



Fjg 833 — Villous Tumour of the Bladder (From King s College 
Hospital Museum ) 

element is by no means uncommon They may be single or may 
multiply rapidly and spread alt over the bladder by infection from the 
primary growth (Plate \\1K Fig 5) 

The Symptoms are those of recurrent hemorrhage the blood being 
of a bnght red colour followed later on by irritability of the bladder 
At first the haemorrhage is intermittent considerable interv als occur 
ring between the attacks but subsequently it becomes more con 
ttnuous The irritability ot the bladder is generally induced by chronic 
cystitis and when the urine has undergone alkaline changes there is a 
copious exudation of ropy mucus which mixing w ith the urine causes 
considerable difficulty in micturition leading m some cases to strangury 
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The urine may also contain portions of the tumour which have been 
set free, and occasionally, if situated near the neck of the bladder, some 
of the fimbriated ends may be swept into the urethral orifice, and inter- 
fere with micturition In the same way the opening of one or both 
ureters may be encroached upon, leading to hydronephrosis On 
examination of the bladder with a sound, nothing definite can be 
detected, unless the surface of the growth becomes encrusted with 
phosphates, and no abnormality is noticed on rectal examination 
Occasionally a small portion of the growth may be caught in the eye 
of a catheter 

Prognosis. — A considerable element of uncertainty generally exists 
about these cases, since, although single growths with a well defined 
pedicle are usually free from recurrence after removal, there is always 
a possibility of the implantation of living cells in the mucous membrane, 
giving rise to multiple growths, the removal of which may be impossible, 
and causing death from hemorrhage or back pressure Moreover it is 
often impossible to be certain that the base of the tumour is free from 
malignancy 

Sarcoma of the bladder is an uncommon disease, more often seen m 
children than m adults In the former it gives rise to multiple polypoid 
growths, in the latter it is often single and sessile The tumour grows 
rapidly, and may attain considerable dimensions, spreading outside 
the bladder, and even invading the pelvic bones. Lymphatic glands 
may be implicated at an early date 

Cancer of the bladder is more common in men than in women, and 
may originate m the viscus, or may spread to it from the rectum or 
neighbouring organs In the former case, the growth is generally 
a squamous epithelioma in the latter, its nature is, of course, similar 
to that of the primary disease , thus, when secondary to rectal cancer, 
the tumour is of a columnar type Most frequently the affection 
commences in the posterior wall above the trigone, extending forwards 
to the neck of the bladder The growth is sometimes superficial, pro- 
jecting into the vesical cavity as a soft spongy mass, which does not 
ulcerate early, or invade the muscular walls till late, but more fre- 
quently the neoplasm extends into and infiltrates the walls, whilst 
marked ulceration is also present (Fig 834), the raw surface often 
becoming coated in places with a phosphatic deposit A cancerous 
growth in the bladder is always more or lesslikely to become papillated 
and, indeed, every type of transformation from the simple villous growth 
to the malignant form can be demonstrated 

The Symptoms vary somewhat in these two forms, although the con- 
spicuous features of each are hajmaturia and irritability of the bladder 
In the slowly growing superficial variety, the tumour often attains 
a considerable size before causing any trouble, beyond possibly some 
slight irritability of the bladder A severe attack of haematuria, un- 
accompanied by pain, is usually the first symptom of importance, and 
may be induced by some injury which causes a crack or fissure in the 
growth This painless haematuria closely simulates the early symptoms 
of a simple villous tumour, but is more persistent, and yields less readily 
to treatment. After one or more of such prolonged attacks cystitis 
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follows and the subsequent history resembles that of tl e harder and 
more rapidly growing infiltrating tumours In these latter the 
symptoms of 1 esical irritability precede those of hamatum D> suna 
and severe pain referred to the bladder and perineum are complained 
of and the urine early becomes alkaline and putrescent shreds of the 
growth may also be found in the urine on microscopic examination 1 1 
the tumour involves the internal meatus micturition may be consider 
ably impaired if the orifices of the ureters are obstructed hjdro- 
nephrosis results On passing a sound the tumour can be detected 
as an irregular mass projecting into the bladder whilst the posterior 



Fig. S34 - Casc.eh or the Blaoder, (From Royal College or Scsgeoxs 
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v esical \\ all may be felt per rectum to be hard and resistant its ulcerated 
surface may also be seen with the cystoscope 

The course of the case is similar to that of a somewhat rapidly 
growing carcinoma leading to eaily and marked cachexia increased 
by the sleeplessness resulting from the vesical imtation secondary 
deposits are found in the viscera and lumbar glands whilst perforation 
of the wall may occasionally follow causing urinary extravasation 
septic cellulitis and death Another most distressing complication is 
the establishment of a recto-vesical fistula through which the urine 
makes its way into the rectum thus intensifying the sufferings of the 
patient 

The Diagnosis of a v esical tumour can only be made with certainty 
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by the cystoscope, and by discovering fragments of its substance in 
the urine Whenever hemorrhage is associated with marked vesical 
irritability, and cannot otherwise be explained, a tumour of the bladder 
may be suspected, and cystoscopy must be undertaken In this viscus, 
as in others, the only hope of curing malignant disease lies in early 
operation, and if the practitioner waits until the diagnosis is assured 
by the symptoms, the patients case is probably hopeless Early 
cystoscopy is all important 

In simple papilloma and the superficial type of epithelioma, hemor- 
rhage precedes the irritability, but whilst it is usually impossible to 
detect the villous growth either by examination with the sound or from 
the rectum a fungating malignant growth may sometimes be recognized 
by the sound 1 the infiltrating type of malignant disease, on the 
other hand, pain and dysun a always precede the bleeding for a con- 
siderable interval whilst definite evidence of the existence of the growth 
can usually be made out, both by the sound and on rectal examination 
A worn and exhausted appearance must not be looked on as necessarily 
the outcome of advanced cancerous cachexia, since the loss of rest and 
sleep due to chronic vesical irritability can of itself lead to a somewhat 
similar condition 

Treatment of Villous Tumours of the Bladder. — In the early stages, 
when the diagnosis of a tumour has not been confirmed, the haematuria 
may be treated with ordinary haemostatic remedies, such as a mixture 
containing dilute sulphuric acid and ergot, or turpentine administered 
in capsules (10 minims three times a day) 

When once a diagnosis has been established, active operative treat- 
ment is essential Two plans are available (1) Destruction by 
Diathermy. In this plan special apparatus is required A cystoscope 
for catheterizmg the ureters is employed, but instead of the catheter, 
a flexible sound with a fine rounded metallic end which serves as an 
electrode is passed, the remainder being carefully insulated The other 
terminal of the current is attached to a pad netted with salt solution 
placed under the patient’s back The current employed is of high 
potential, gradually increased The metallic terminal under the con- 
trol of the eye is approached to one portion of the growth after another, 
and as it touches and makes contact with it, the growth turns white 
and shrivels up This method of treatment is troublesome, but 
excellent, when available (2) When diathermy is not available nor 
desirable, villous growth must be treated by excision through a supra- 
pubic cystotomy The sessile type is less effectively treated than the 
pedunculated, and, indeed, it is a question whether it is not always 
wiser to deal with such cases from the first by excision Of course, 
the difficulty lies m recognizing the absence of a pedicle. Af ter opening 
and exploring the bladder, a self retaining retractor is introduced, 
and the interior illuminated by a forehead electric lamp, or by bulbs 
actually incorporated in the retractor If more room is required, 
one of the rectus muscles may be cut across about ij inches above 
its insertion, and the viscus can thus be freely opened The larger 
growths are removed by dividing the mucous membrane around 
them and cutting them away after ligaturing or cauterizing the base, 

89 
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the incision in the mucous membrane should be closed by fine catgut 
if possible Smaller growths maj be destroy ed by the galvano-cautery 
The finger of an assistant in the rectum can press forvv ard the posterior 
wall and give effective help Where the growths are very extensive 
and complete removal almost impracticable radium may be of con 
siderable value a suitable quantity in a metal filter can be placed in the 
terminal portion of a rubber catheter and left in position for twelve or 
twenty four hours as may be thought desirable. 

For malignant disease of the bladder partial or complete cjsttc 
tomy may be possible Partial Cystectomy coi sists m removal of the 
w hole thickness of tl e vesical walhnvolvctl by the growth and according 
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to its location this may involve opentng the peritoneal cavity or not 
He D adder is exposed as described above and the peritoneum is 
aetacnen up to and bej ond the growth which is cut away the solution 

oi continuity in the wall being made good by careful suturing with 
U u etei 1S ln% olved in this resection it should be divided 
v. eal u y sp0t 311(1 reimplanted in the bladder Complete 
Cystectomy has been undertaken for extensive mal gnant disease but 
it is more than doubtful whether it is ever lust.hable for the dLeale 
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When removal is impracticable the growth may be treated with 
radium either by the introduction of radon seeds through an operating 
cystoscope or by the open cystostomy method The latter is the 
method of choice The bladder is opened suprapubically and radium 
needles are introduced into and around the growth (Tig 835) Small 
radium needles containing 0 6 mg of radium with threads attached 
are passed through a small rubber tube into the bladder A self 
retaining catheter is also placed in the bladder and the suprapubic 
wound closed The radium needles together with the tube are re 
moved after a week It must be remembered that radium treatment 
is contra indicated whenever there 15 bilateral kidney infection 


Stone m the Bladder 

Varieties — \ vesical calculus may be formed of almost any of the 
urinary deposits commonly met with and each has its own special 
charact eristics 

(а) The uric acid calculus is usually an o\ al flattened body of con 
siderable density with a smooth or slightly nodular surface and of 
a nut brown colour On section it is distinctly laminated and it may 
be surrounded by a crust of phospliatic material 

(б) The urate of ammonium calculus is of very similar structure but 
of a lighter colour and the lamination is less distinct 

(c) The oxalate of lime or mulberry calculus is a rough irregular body 
sometimes evenly nodular but not infrequently tuberculated or even 
spiculatcd It is extremely hard and dense laminated and of a dark 
red brown colour or sometimes black owing to admixture with blood 
It is rarely of great size on account of the irritation caused by its 
presence and its slowness of growth 
(J) A pure phospliatic calculus is very uncommon but any stone or 
foreign body is certain to become coated with a phosphatic deposit when 
chronic cystitis has resulted 111 alkaline decomposition of the urine 
Occasional!) concretions of a similar nature form spontaneously in 
saccules of the bladder these are white and chalky in appearance 
friable in consistency with no evidence or but little of lamination 
and on removal are exceedingly offensive they consist of a mixture 
of the triple ammoino-inagnesic phosphate and phosphate of lime 
Less commonly an excess of the triple phosphate is present if m the 
proportion of two parts of the latter to one of phosphate of lime, a 
laminated and somewliat denser calculus is produced which is some 
times termed a fusible calculus ow mg to the fact that it fuses to a bead 
under the blowpipe llame Occasionally a phosphate of lime calculus 
occurs in the upper unuary passages eg the pelvis of the kidney, and 
has a cry st illinc appearance on dry mg 
{<•) Cystine forms the base of a rare calculus which is of a yellowish 
green colour and waxy appearance 
( j ) \anthne or \antluc oxide occurs very exceptionally as a calculus 
of a reddish colour 

\n encysted calculus is one w Inch dev clops in a saccule of the bladder 
It may consist of any of the above substances and is due to a small 
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stone finding Us way into a saccule and being arrested there It grows 
by gradual accretion of new calculrus material and after a time pro- 
jects into the \e«cal cavity In such a calculus the large intra 
•vesical portion is separated from the encysted part by a narrow neck. 
Uceration ol the sac wall is not unlikely to follow and extravasation 
of urine 

Structure of a Calculus — \ calculus usually consists of the following 
parts (i) The nucleus which may be formed by a portion of blood 
dot inspissated mucus a renal calculus or some foreign substance 
introduced from witl out (2) The bod} whidi consists of superposed 
lasers of unc acid or ovalate of lime or of whatever substance the 
stone is composed not infrequently the composition of adjacent 
lamina differ* leading to what is known as an alternating calculus 
Each lamina consists of myriads of minute crystals held together b\ 
vesical mucus with which a certain amount of pbo=phatic material 
is often mixed whilst layers of pure pho>phatic deposit mav be inter 
posed. (3) The crust consists of a variable amount of soft friable 
phosphatic material the quantity of \v hich is the measure of the degree 
of chronic cystitis originated by the calculus m some cases it is entireh 
absent 

The Number of calculi present in a bladder vanes greatl> Some 
times there is only one occasionally a considerable number counted 
perhaps by hundreds maj exist in such circumstances they are never 
of great size Multiple calculi are not infrequent!} faceted as a result 
of mutual friction 

The Causes of vesical calculus must be looked for in some of tho«e 
constitutional conditions ahead} described as predisposing to hthiasis 
or oxaluna They are not uncommon in children during the first 
decade of life especial!} amongst the lower classes It diminishes m 
{requeue} from childhood to the age of twenty five and then gradually 
increases until it is relatively common in elderly men The condition 
is comparatively rare in women owing to the fact that the shortness 
and large size of the uretlira allow small calculi to be much more readily 
passed Posjbly the character of the drinking water or the amount 
imbibed is a matter of importance as indicated by the fact that the 
occurrence of calculus is very unequally distributed in different parts 
of the same country thus in England it IS most frequently met w nh in 
the Eastern Counties It is also v ery common in India and Arabia 
a fact which may possibly be explained by the large amount of fluid 
withdrav -n from ilie body by perspiration and by vitamin deficiency 
due to the highly starchy nature of the diet 

Symptoms — The effects produced by vesical calculi vary in different 
individuals according to the shape of the stone and the tolerance of 
the mucous membrane. In children and young adults where the 
parts are very sensitive even a smooth calculus gives rise to severe 
symptoms but old men often tolerate a large stone without much 
inconvenience caicriS panbus an oxalate of lime calculus is always 
more irritating tlian one composed of unc acid The classical symp- 
toms of a vesical calculus may be preceded by a history of the patient 
having passed gravel for a long time or by an attack of renalcol c 
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on the cessation of which the calculous symptoms commenced Some- 
times the vesical symptoms do not appear for some time after the 
passage of a stone into the bladder, presumably in consequence of its 
small size Ihej consist of pain in the perineum and neck of the 
bladder which radiates to the back and down the thighs but is especially 
noticed at the end of the penis immediately after micturition The 
stone is then pressed down against the sensitive neck of the bladder 
by the contraction of its muscular walls Increased frequency of 
micturition is also present, and perhaps hasmatuiia of a vesical type, 
though this is not a prominent feature All these phenomena are 
increased m severity by jolting, jumping, or any form of exercise, and 
hence are more marked during the day than at night Occasionally 
the patient complains that the flow of urine suddenly ceases before 
the bladder has been completely emptied, and that some change in the 
position of the body is needed in order to allow lnm to complete 
the act In addition to these characteristic symptoms, he may suffer 
from various phenomena secondary to the irritability of the bladder, 
and dependent on the straining induced by the calculus Thus, 
tenesmus may be produced by sympathetic irritability of the rectum, 
especially in children, and a hernia be thereby caused , priapism, too, 
is not uncommon 

The symptoms are somewhat modified in children, leading to irrita- 
bility of the bladder, as evidenced by wetting of their clothes and of 
their beds at night, and pulling at the prepuce and penis These 
manifestations are very similar to those caused by a tight foreskin, 
with which condition, indeed, a stone is often associated 

The actual Diagnosis of vesical calculus can be made by sounding, 
radiography, or cystoscopy (i) In order to examine a patient by 
sounding, he is laid on a couch with the head low, and the buttocks 
raised on a pillow placed beneath them The bladder should always 
contain a few ounces of fluid, so as to obliterate any folds produced 
by laxity of the mucous membrane, as well as to facilitate the introduc- 
tion of the instrument A sterilized sound of suitable size, warmed 
and lubricated by some antiseptic preparation, is then gently passed 
along the urethra, and the handle depressed between the separated 
legs so as to enable the point to enter the bladder The handle, which 
should be cylindrical in shape and fluted, with the maker’s name or 
some mark to indicate the direction of the beak, is then lightly grasped 
between the index finger and thumb, and rotated from side to side, 
whilst at the same time the whole instrument is drawn lor wards or 
backwards m the urethra Each side of the bladder is thus carefully 
investigated, and, finally, if no stone is detected, the beak is turned 
directly downwards, so as to examine the pouch which often forms be- 
hind a slightly enlarged prostate The presence of a stone is recognized 
by a metallic click, which can be felt and even heard when the end of 
the instrument taps it The character of the click is some guide to the 
size and density of the stone The presence of two or more calculi 
is indicated by the surgeon being able to touch them on rotating the 
instrument alternately to each side of the middle line, or by seizing 
one stone with a lithotrite, and using it as a sound for the other. In 
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doubtful cases a still more delicate test than the sound is obtained 
by passing a medium sized tube of a Bigelow s cv acuator and washing 
out the bladder The calculi may by this means be sucked out even 
from sacculi and be felt to rattle against the end of the instrument 
when the pressure upon the indiarubbcr bulb is relaxed When the 
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calculi arc multiple and of small sue they may be actually removed 
in this way by an examination which was only intended to be diagnostic 
in character The surgeon must not forget that a hypertrophied 
bladder with projecting fasciculi may somewhat resemble a calculus 
especially when coated with phosphatic material In some rare 
instances a calculus may be so completely hidden in one of the saccules 
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as to render its detection impossible by these means An encysted 
calculus which projects into the bladder is recognized by being always 
found at the same place (2) Y ray examination is conducted in the 
usual fashion care being taken to see that the rectum is empty The 
tube is placed o\er the patients abdomen with the rajs directed 
downwards and backwards and the plate is behind The calculus 
usually appears as a shadow immediately above the pubic rami 
(Fig 836) (3) Cystoscopy is now used so constantly that it is needless 

to lay stress on its value Indications as to the 
character and size of the stone can be thereby obtained 
and saccules or other changes in the bladder wall 
observed 

Course of the Case — A patient suffering from vesical 
calculus is certain sooner or later to develop svmptoms 
of chronic cystitis and septic changes in the urine are 
equally sure to follow The bladder is hypertrophied 
and if the stone is not removed the mucous membrane 
becomes ulcerated and the inflammation extends to 
the kidneys the patient s life is thus destroyed partly 
by exhaustion and partly by septic or ursemic 
potsonmg 

Treatment — At the present day only three plans are 
employed viz lithotnty suprapubic cystotomy and 
very uncommonly perineal cystotomy 

Lithotnty was formerly conducted in several stages 
the stone being crushed and the patient allowed to pass 
the debris subsequently this process was repeated at 
intervals of a few days until the bladder was clear 
Such a proceeding took a considerable time and was 
exceedingly painful irksome and dangerous to the 
patient The introduction of Bigelow s evacuator com 
pletely revolutionized this operation and enables it to 
be completed at one sitting constituting the proceeding 
sometimes termed Lriholapaxy 

Operation — After anesthesia has been induced the 
head is kept low and a pillow placed beneath the 
buttocks so as slightly to raise the pelvis The bladder 
is carefully washed out with some bland antiseptic such 
as a solution of bone acid and about 6 ounces of 
lotion are left within it in order not only to obliterate 
all folds of mucous membrane but also to facilitate the Fig 837 — 
seizure of the stone and to prevent injury of the walls Lithotrite 
during the operation 

Thehthotnte (Fig 837) is then introduced The male blade slides easily 
up and down in a groove in the stem of the female blade and after the 
stone has been seized it is brought to the centre of the bladder and the 
blades are forcibly pressed together by a screw action brought into play 
by the mechanism in the handle which can be put in and out of gear 
at will It is absolutely essential that the instrument should be made 
of well tempered steel so as to prevent any risk of breaking during the 
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operation To introduce it seme *kill is needed since the cuned ei d 
is «hcrt and consequently the hardJe mu-t be well depressed between 
the leg* in order that the beak ma\ pass under the pubic arch The 
position ol the stone is ascertained by rotating the instrument and 
using it as a sound To catch the *tore, the hthotnte must be held 
\ ertically and pre«ed well back, against the posterior wall of the bladder 
on separating the blades the stone by its weight falls between them. 
If fairly grasped the blades when screwed up crush it into several 
fragments each of which is subsequently dealt with tn a similar fashion 
If only the margin of the store is gripped the application of screw 
pressure may cause it to slip away and the reanctuvre must then be 
carefully repeated W hen the ‘urgeon is ratified that the fragments 
are sufficiently small the largest eiacuator tube that can be safeh 
introduced is passed into the bladder To effect this it is sometimes 
necessary to mci*e the urethral orifice with a bistoury in a downward 



direction The evacuator is attached to the tube and the bladder 
thoroughly washed out b\ alternate pressure upon and relaxation of 
the rubber bottle (Fig S38) By this means the fragments of the stone 
are collected in the glass receptacle which forms part of the apparatus 
The washing is continued until no more fragments are heard or felt 
to rattle against the end of the tube It may be necessary to reintro- 
duce the lithotnte in order to crush some larger portions of the calculus 
still remaining the old practice of w ithdrawrng small fragments within 
the grasp of a lithotnte is to be condemned- It is scarcely necessary to 
resound the bladder after the efficient use of the c% acuator A certain 
amount of bleeding is indispensable from the<e manipulations but 
it is not excessive in careful hands. Should however considerable 
bleeding follow the bladder is likely to become subsequent!! distended 
with dots necessitating the use of a large-eyed catheter for their 
removal. 
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After-Treatment. — The patient is placed in bed as soon as the opera 
tion is completed, and kept warm and quiet, and suitable measures 
must be taken to combat shock The diet is restricted to fluids for a 
few days, and pain if complained of, may be relieved by a little 
morphia If all goes w ell, he may be allow ed to get up at the end of a 
week. 

Various Sequel® may follow this operation Cystitis results partly 
from mechanical causes, but more frequently from the previous septic 
state of the mucous membrane The symptoms are usually subacute 
in character, and may pass away after a few days, but if of a serious 
type, considerable constitutional disturbance arises, and a large 
amount of viscid muco-pus is excreted, the urine becoming alkaline and 
ammomacal In such a case it is absolutely essential to wash out the 
bladder once or twice a day, as if left to itself the condition is very 
liable to spread up to the ureters and may destroy the patient s life 
by suppurative pyelonephritis Atony of the bladder is occasionally 
induced either by the operation or by a consequent cystitis, and is 
especially common in elderly individuals It must be treated by 
regular and aseptic cathetensm When the patient's kidneys are 
already affected prior to the operation, an acute ascending pyelo 
nephritis (p 1379) may be originated by it, perhaps leading to sup- 
pression of urine and death from uremia 

Suprapubic Lithotomy, formerly looked on as a serious procedure 
with a high mortality, is now a very successful operation The bladder 
is washed out and 8 or 10 ounces of lotion are left within it , the patient 
is then placed m the Trendelenburg position, with the pelvis raised, 
the intestines being thus allowed to gravitate to the postero superior 
part of the abdomen A median incision is made from the top of the 
symphysis upwards for 2 or 3 inches, the linea alba is divided, and 
the retropubic cellular tissue opened up Air finds its way into the 
connective tissue behind the symphysis (cavum Retzii), and the 
peritoneum is thus pressed back 

The tense rounded outline of the bladder is readily detected with 
the finger, and picked up and steadied on either side by a pair of tissue 
forceps An opening is then made into it in the middle line from 
below upwards, through which the index finger is passed and the 
stone examined Suitably curved lithotomy forceps are introduced, 
and the stone grasped and withdrawn A careful examination is made 
to ascertain whether any more calculi are present, as also to mvesti 
gate the size of the prostate, which if enlarged may sometimes be 
advisably removed at the same time The after treatment of the 
wound differs with the condition of the bladder, if it is infected, a 
dramage-tube is introduced, and the urine syphoned off, healing 
occurring by granulation in three to six weeks (see After treatment of 
Prostatectomy, p 1432) If the bladder is healthy and free from 
infection, it may be closed by catgut sutures, which only pass through 
the muscular and submucous coats The external wound may be 
left open or closed, except at the spot where a drainage wick is passed 
down to the vesical wound, so as to allow exit to any urine which may 
accidentally leak into the wound Often the patient can pass his water 
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afterwards without difficulty but if need be a catheter is passed at 
regular intervals or is tied m 

Choice cl Operation for Vesical Calculus — the present da\ 1 i thotnty 
has bi.cn brought to such a standard of excellence that there is no 
doubt as to the general rule which should be followed 112 that 
so) te conlra indication is present ail cases of 1 cstcal calculus should be 
treated by htl otrity 

The Contra indications to Lithotnty are as follows (1) Conditions 
0/ the Slone If the calculus exceeds 1} inches m diameter it is not 
advisable to attempt lithotnty on account of the damage u hich maj be 
inflicted on the v esical wall Moreover some stones especially those 
consist mg of oxalate of lime are so hard that no lithotrite can crush 
them Phosphatic concretions on the other hand are so soft that 
a hthotnte become^ clogged and crushing is impracticable An 
encysted stone will also preclude lithotnty on account of its fixed 
position There is no objection to dealing with multiple calculi by 
this means if of small size they may be removed by simply using the 
evacuator (2) Conditions oj the Unlhra The existence of an organic 
stricture or an enlarged prostate may render lithotnty impracticable 
from the impossibility of passing huge enough instruments whilst 
false passages may make it exceedingly difficult Evcessn e imtabihty 
of the urethra as evidenced by the occurrence of severe ngors after 
instrumentation may also render the operation unadvisable (3' Con 
ditions of the Bladder The existence of severe cystitis or the presence 
of sacculi as indicated by the cysto^cope will usually suggest the per 
formance of lithotomy a contracted bladder which will only hold a few 
ounces matenally increases the dangers and difficulties of lithotnty 
Suprapubic Lithotomy should be undertaken under the following 
conditions (1) Where the stone is too large to be dealt with by crushing 
(2) where the stone is encysted (3) where a stricture or enlarged 
prostate is present and it may then be feasible to remov e the prostate 
at the same time 

Calculus in Boys is a common occurrence It must be remembered 
that the bladder is rather an abdominal than a pelvic organ m children 
and hence suprapubic lithotomy is particularly indicated except in the 
hands of skilled hthotntists It has been shown however that litho- 
tnty, can be safely practised and many surgeons in the East where 
stone is common employ it as a routine procedure granting that a bo 6 
catheter can be passed and that the stone is not too large to be grasped 
by a hthotnte Specially constructed instruments are required for 
the purpose 

Calculus m the Female — As already mentioned vesical calculus is 
% ery rare amongst w omen owing to the shortness and greater size of the 
urethra so that small stones passing downwards from the kidneys are 
easily v oided Phosphatic concretions are not uncommon and are due 
to the presence of a foreign body’ usually introduced by the patient 
Treatment — Litholapaxy is usually indicated but for really large atones 
suprapubic cystotomy is the best procedure It is never desirable to 
open the bladder through the anterior vaginal wall so as to remove a 
stone for fear of the persistence of a vesico-vagmal fistula 
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Functional Derangements of the Bladder. 

The act of micturition is a complicated proceeding which for its 
effective performance requires the due co ordination of several factors 
When urine collects m the bladder, it is prevented from escaping at 
once by the tome contraction of the sphincter vesicas in infants this is 
but little developed and hence is readily overcome by the relatively 
strong detrusor in response to but slight intravesical pressure As the 
child grows the sphincter becomes better developed, and is under more 
effective control whilst at puberty the growth of the prostate adds 
to tins and therefore micturition loses its reflex character and becomes 
entirely voluntary Three chief elements enter into the act of urina- 
tion viz (i) an appreciation of the stimuli set up in the bladder by its 
increasing distension which depends on the sensory nerves having a free 
communication with the sensorwm (2) as a result of this stimulus the 
sphincter vesica; is voluntarily inhibited and (3) the detrusor muscle is 
contracted, expulsion of the urine necessarily following A voluntary 
contraction of the abdominal muscles is often employed to assist in 
this expulsive effort Each of these muscular elements has its own 
central control the sphincter in the inferior mesenteric and hypogastric 
plexuses, the detrusor in the lumbar enlargement of the spinal cord 
and it is possible for one or both of them to be destroyed orweahened 
Should the sphincteric control become weak, the activity of the 
detrusor may be relatively increased and the bladder contents are 
expelled too frequently (active incontinence) Should the sphincteric 
control be relatively increased, the expulsive efforts of the detrusor 
will be hindered and retention results Necessarily, other causes than 
nervous enter into the production of these two conditions, and hence 
they must be considered separately 

Incontinence of Urine — A patient is said to be suffering from incon- 
tinence when the urine escapes involuntarily, dribbling away either 
constantly or intermittently from the urethra 

1 Active Incontinence (Enuresis) is often present in young children, 
mostly boys, in whom as already indicated, sphincteric control is not 
too well developed It results from some condition of increased excit- 
ability of the urinary apparatus, and is looked on by some as of a choreic 
nature The chief local sources of irritation are phimosis, ascarides in 
the rectum 1 rectal poly pus, or urine of high specific grav ity, containing 
uric acid cry stals in suspension The affection is most obvious at night, 
and may only occur during sleep, it usually disappears when adult 
life is reached, if not cured before, but has been known to persist 
TteaXmeut of the nocturnal incontinence consists iw tlie removal o l all 
sources of irritation, such as a tight foreskin Tonics, e g iron, arsenic, 
and quinine, may be administered, and tincture of belladonna should 
also be given in fulldoscs The boy must not be allowed to lie on his 
back or to tat or drink late at night, but must be kept warm and 
should be waked at regular intervals to pass water All excitement of 
the sexual senses must also be avoided During the day also the 
patient should be watched, and not alloucd to run to the lavatory 
continually, the bladder must be trained to hold its contents Parents 
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and schoolteachers should be instructed and their co-operation 
secured so as to tram tl e child in habits of restraint If this can be 
gamed during the day the nocturnal habit will cease 

2 Passive Incontinence is said to be present when the neck of the 
bladder is related so that as soon as any urine is secreted it flows out 
of the uretlira— the bladder in this way never becoming distended. 
The cause of this condition is mainly mechanical such as the holding 
open of the internal meatus bv a pedunculated grow th from the prostate 
or an impacted calculus It sometimes occurs in women from over 
distension of the urethra as for removal of a calculus 

3 False Incontinence, or Distension with Overflow, may be the 
outcome of an attach of retention naturally reliev ed or is due to any 
condition in which the outflow of urine is impeded to such an extent 
as to lead to a certain quantity being left m the bladder after every 
act of micturition although the patient imagines that the organ 
has been completely emptiei Tins so-called residual untie gradually 
increases in amount until the bladder becomes filled and then some 
of it dribbles away involuntarily so as to wet the patient s clothes In 
old-standing cases the bladder can be detected as a tense rounded 
swelling in the hypogastnum This condition is usuallv met with in 
patients with neglected stricture or enlargement of the prostate and in 
the latter case the bladder mav be so distended as to contain many 
pints of urine f er\ much the same state of things obtains in paraly »is 
due to spinal mischief Treatment must be directed to beeping the 
bladder emptied bv the regular use of a catheter but it often remains 
in an atonic state for some time 

Retention o! Unne —When a person is unable to expel the contents 
of his bladder so that it becomes distended retention is said to be 
present It results from a variety of conditions which may be classified 
as follows 

1 Mechanical obstruction which may involv e any part of the urethra 
or the neck of the bladder the actual cause varying somewhat with 
the age and condition of the patient Thus m infants the most common 
cause of retention is the narrowed orifice of a tight phimosis in children 
an impacted calculus in the urethra or a ligature tied round the penis 
in young men gonorrhoea or one of its complications in young women 
foreign bodies uv the urethra or bladder in adult men stricture 
in adult women uterine fibroids or some uterine condition compress- 
ing the bladder or urethra and in old men hypertrophy of the 
prostate 

2 \enoiis lesions may be responsible for some cases \n\ thing 
that evcites the sphmcteric energy or diminishes the activity of the 
detrusor muscle may determine retention and thus it may be brought 
about m many ways (a) Spasm of the sphincter may result from mental 
perturbation or excitement a person being unable to micturate in the 
presence of others {$>) Neurosis vs a. common cause as in by stena or 
shock and a reflex neurosis is responsible for retention after injuries 
or operations especially when the latter are somewhere in the neigh 
bourhood of the genital organs as for piles hernia varicocele etc. 
(c) Organic disease of the nerv ous sy stem produces retention as in tabes 
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disseminated sclerosis, traumatic and neoplastic conditions of the 
cord etc 

3 Inflammatory diseases of the bladder may be followed by diffi- 
culty m micturition as the result of fibrosis of the vesical wall, which is 
perhaps most frequently seen after gonorrhoeal cystitis 

4 Retention is sometimes the outcome of habit or circumstances, as 
m clerks or school teachers, and then when the opportunity to micturate 
occurs the act cannot be completed 

If left unrelieved, the urine accumulates and the bladder becomes 
distended One of two conditions is certain to follow (a) In cases of 
retention from stricture, or when a calculus is impacted in the urethra 
the dilated urethra behind the seat of obstruction giv es way, resulting 
in perineal exlraiasatton of urine If, however, the bladder wall has 
been weakened as the result of ulceration, or if it be sacculated, rupture 
of that viscus may occur, and pelvic extravasation may follow 
(6) When the retention is not due to complete obstruction of the 
passages, the distension is in time followed by unconscious overflow, 
and relief is thereby obtained, although the bladder wall often becomes 
atonic 

The treatment of retention necessarily varies with the cause, as it is 
but a symptom 

Atony of the Bladder is the term applied to a condition in which 
the patient is unable to expel the contents, not on account of any true 
paralysis, but simply from loss of tone of the muscular wall The 
causes arc the came as for retention, and the condition may be deter- 
mined by a single act of o\er distension, or be the outcome of a more 
chronic obstruction Thus, owing to the oversight of a house-surgeon, 
it occurred in a patient who had been operated on for varicocele and was 
left unrehev ed for tw en ty -four hours More commonly, how cv er, it is met 
within old people who arc suffering from retention due to enlargement of 
the prostate, or in men who are the subjects of stricture of the urethra 

In the slighter cases all that is noticed is some hesitation or diffi 
culty in commencing the act of micturition, whilst the flow itself 
is weak, the urine escaping with no force, and often dribbling away 
after the act is apparently completed In bad cases a considerable 
amount of residual urine may be left in the bladder, the decomposition 
of winch may lead to chronic cystitis The Treatment should be 
directed to removing any source of obstruction which exists, regular 
cathcterism two or three times a day will prevent any distension of 
the bhddcr, and the administration of strychnine, jiho'-phonc acid, 
vnd other tomes will improve the expulsive power of tlu. v iscus The 
jjassage of a constant current of electricity may also be employ td tw o or 
ilirec times a week to stimulate the muscular fibres, one electrode is 
inserted into the bladder, and the other placed over the hy pogastnum 

Affections ol the Prostate. 

Acute Prostatitis arises most usually as a sequela of gonorrluta, 
either in its acute or chronic stage, by* direct extension luckwards of 
the inflammatory process, it is also occasionally met with as a result 
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of stricture arisirg from the irritation of retaired and decomposing 
unne or from the passage of instruments It is said to be induced b) 
the application of cold or damp to the penreum as b) sitting on cold 
stones or damp grass but probabl) this has been preceded b) bacterial 
inxasion ol the posterior part of the urethra. Suppuration follows in 
not a few cases beirg due to the infection of the prostatic follicles 'nth 
pjcgenic organisms Sometimes mere!) one or tw o superficial follicles 
are affected causirg what is termed a follicular abscess occasional!) 
the mischief extends much more widel) lmolvirg the "hole of one 
lobe or perhaps the "hole organ and constituting a parenchymatous 
at sc ess 

The Symptoms consist of deep-seated pain referred to the neck of the 
bladdtT "ith perhaps a sense of weight and fulness about the perineum 
and pain referred to the end of the penis, ilictuntion becomes frequent 
and painful and defalcation mav cause considerable distress As the 
organ increases in size the pain bcccmes more and more <et ere and 
all mo\cments of the bod) as also the act of sitting are increasing]) 
difficult On rectal examination the organ can be felt enlarged hot 
and tender Suppuration is litel) to follow and retention of unne 
ma) be thereb) induced. A follicular abscess bursts into the urethra 
spontaneous!) or is ruptured bv the passage of a catheter for the relief 
of retention the opemrg howe'er is sometimes of a \ alvular nature 
and on!) a small portion of the pus escapes The process ma) then 
continue to «pread ard the pus ma) find its wa) into the rectum or 
ccme to the surface through the perineum. In either of the latter 
corditiors a rectal or perineal fistula is liable to result Considerable 
constitutional disturbance and feser are usual!) associated with this 
affection whether suppuration occurs or not Tlie formation of a 
parenchymatous abscess is al"a\sattcnded with much more acute symp- 
toms both general and local. The organ is larger and produces more 
rectal irritation a considerable quantity of pus ma) form, and «uppura 
tion ma) extend be) ord the cap Tile. 

Treatment — The patient should be kept in bed on a restricted diet 
ard the bowels (reel) opened b> saline purges combined with small 
do £ es of artimon) ard perhaps full doses of h)oscyamus Hot fcip- 
bathsare al^o \er) laluable ard linseed meal poultices ma) be placed 
on the perineum Extreme pain should be rehexed by the Use of 
morphia Tipportones ard if the unre needs to be drawn off a soft 
rubber catheter of small size should be used. If an abscess forms and 
isrot opened b) the passage of a catheter or if the natural openir g is of 
a \ alvular character so that the cavit) cannot comp] etel) empt) itself 
an incision must be made into it through the middle line of the perineum 
beirg guided b) a finger placed in the rectum pus max not be readied 
until the knife has entered to a depth of about z inches. Lnne will 
sometimes escape from this opening andma) continue to do so for some 
considerable time. If gonorrhoea is also present suitable treatment 
must be adopted in order to check the discharge When the abscess 
pointing in the rectum it may be wise to open it from that canty 
but exeiy effort must be made to axoid this contmgenc) as a recto- 
urethral fistula ma) result 
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Chronic Prostatitis is perhaps one of the most common causes of 
chronic gleet after gonorrhoea and arises as a sequela of an acute 
attack it may also be a result of stricture 

The Symptoms produced by it are a sense of weight and fulness 
about the perineum combined with irritability of the bladder and 
pain referred to the extremity of the penis at the end of micturition 
owing to the bladder contracting upon the hyperasmic and sensitive 
organ \ glairy discharge of viscid material similar in appearance 
to uncooked white of egg ( proslalorrhcca ) is often present and fine 
threads of mucus are usually seen floating in the urine being due to 
the formation of mucous casts of the prostatic ducts On examination 
through the rectum the organ can be felt enlarged and tender and the 
vesiculas are usually in the same condition Chronic suppuration may 
follow the abscess bursting into the urethra or rectum or pointing in 
the perineum 

The Diagnosis from tuberculous disease can usually be made by 
careful attention to the history and physical signs 

Treatment consists m massage of the prostate from the rectum so as 
to empty the vcsiculaj and prostatic follicles and in effective irrigation 
with permanganate of potash solution as for gonorrhoea (p 147) 
Diathermy (p 148) is useful and the local application of organic salts 
of silver e g argyrol protargol etc is valuable a small quantity is 
introduced into the prostatic urethra by a special porte-caustique 
The passage of large solid bougies with a view to dilate the urethra and 
compress the prostatic follicles is also of use The general routine 
treatment of gleet must be enforced (p 147) 

Tuberculous Disease of the Prostate is usually met with as a result 
of extension from similar disease in the epididymis the seminal vesicles 
being also invaded possibly it may arise as a primary affection In 
either case it rapidly spreads to the bladder and thcncc to the ureters 
and kidneys 1 he prostate is usually found to contain caseous masses 
which break down leading to extensive ulceration and sometimes the 
organ is riddled with ragged cavities The symptoms are those of 
irritability of the neck of the bladder combined with pain referred to 
the end of the penis or mainly noticed in the back or perineum 
Hxmituna may occur but pyuria is almost constant The unne is 
feebly acid or neutral and on examination of the pus tubercle bacilli 
may be detected Kcctal examination will demonstrate an irregular 
enlargement of the organ and if the vcsicukc arc invaded they can also 
befell 

Treatment consists in the usual anti tuberculous measures and the 
mjectio 1 of tuberculin may prove of some value If the disease is not 
too extensive benefit may be derived from removing the tuberculous 
tissue through a perineal incision 

Prosiatic Calculi arc infrequent being usually met with in cases of 
chronic j ro minis cMK-ciatly that rcsultu g from stricture of the urethra 
c r i rev urns attacks of gonorrhaa They arc generally multij Ic and of 
small sue ci nsisttng mainly of carbonate of lime They develop 
inmanly in the glandular cryy ts and may remain embedded in a pouch 
or pocket of the organ giving rise to but little inconvenience When 
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large and protruding from the gland into the urethra, great irritability 
of the neck of the bladder is induced, together with symptoms of 
obstruction, to the flow of urine, on passing a catheter or sound a distinct 
dick or grating may be noticed. Diagnosis can be effected in some 
instances by radiograph}, the calculi casting shadows usually a little 
below the brim of the pelvis These stones cause a prostatitis often 
productive of a considerable urethral discharge, and when great 
difficulty of micturition or even acute retention occurs, this may lead 
to an erroneous diagnosis of a gonorrhoeal stricture, unless careful 
attention is paid to the history and to the rectal examination, when 
the hardness is felt in the gland It is sometimes possible to remove 
the calculi through the urethra, but more frequently a perineal incision 
is required 

Enlargement ol the Prostate (or, as it used to be termed, senile hyper- 
trophy) is a condition rarely seen under fifty y ears of age, characterized 
by a chronic persistent overgrowth oi the organ, which results in inter- 
ference with the act of micturition, and may finally destroy life by 
inducing secondary changes in the bladder and kidney s by prolonged 
backward pressure. As to causation but little is known Recent 
experimental work in animals shows that a similar condition can be 
produced by the administration ol cestnn, and it is possible that in 
man prostatic enlargement is the result of exces»i\ e oestrm production 
by the testis, or a deficiency of an anti-astnn substance It may attain 
a considerable size, perhaps constituting a tumour as large as one's fist 
and weighing 200 grammes, the average normal weight of the prostate 
being about IS grammes It may be of hard or soft consistence, and 
in the latter case is extremely vascular. The vnsculanty vanes from 
time to time, and the patient is liable to sudden attacks of congestion, 
which aggravate the symptoms On section the organ may’ appear to 
be homogeneous and of the same texture throughout, but most com- 
monly it consists oi a number oi firm rounded masses, sharply defined, 
and held together by a certain amount of connective tissue. Outside 
these is an ill-defined layer of stretched (and sometimes atrophied) 
muscular tissue, containing a few glandular elements, but continuous 
with the stroma, and constituting the true capsule of the organ Stdl 
further out is the extrinsic sheath derived from the pelvic fascia (mainly' 
recto- vesical) , it consists of two layers, between which are the veins 
of the prostatic plexus 

Histologically, an enlarged prostate consists of an overgrowth of 
the glandular tissue, sometimes diffuse, more frequently in the form 
of multiple adenomata, set in a connective-tissue basis developed 
from the prostatic stroma oi muscle fibres Cystic changes are not 
usually observed m these adenomata Occasionally a few fibre-myo- 
mata may develop, but they are decidedly uncommon Malignant 
disease is liable to supervene in rather more than 10 per cent of the 
cases, either m the periphery as a localized, firm, inelastic ’nodule 
closely attached to the capsule, or in the centre of a lobule. 

The changes induced in connection with an enlarged prostate arc 
numerous and important r 

X. The prostatic sheath of pelvic fascia becomes thickened and 
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condensed thereby preventing any downward expansion of the organ 
and directing its enlargement upwards 

2 The close connection between the capsule and the sheath which 
is so marked a feature in the normal anatomy of the organ is pro 
foundly modified so that it becomes easy to enucleate the gland in its 
entirety from its surroundings 

3 The relations to the bladder wall are also much altered N or mally 
the sphincter (Fig 839 S V ) is interposed between the prostate and 
the vesical mucosa As the gland enlarges this relation may persist 
(Fig 840) and although the bladder base is raised up the growth is 
extravesical and the sphincter muscle is stretched over the enlargement 
More frequently however the gland as it enlarges insinuates itself 
between the sphincter and internal meatus constituting an intravesical 
projection (Fig 841) This is generally most marked in the middle 
line behind constituting the so called middle lobe (Fig 842) but it 



Figs 839 84 1 — Diagrams to illustrate Relation of the Prostate to 
the Sphincter Vesicle (S V ) 

In Fig 839 the prostate is supposed to be of normal size and the sphincter lies 
above it in Fig S40 the prostate is enlarged but has no intravesical pro 
jection of middle lobe and hence the sphincter retains its normal relation 
in Fig 841 the most common type of prostatic enlargement a well marked 
intravesical project on or middle lobe exists the sphincter being displaced 
backwards by this development 

may involve the whole gland which projects into the bladder as a 
collar like enlargement around the meatus whilst sometimes one or 
both of the lateral lobes are chiefly alfected in this manner The gland 
also pushes backwards between the seminal vesicles which in time are 
displaced from their connection with the back of the bladder and 
constitute a posterior relation with the enlarged organ It is interesting 
to note that this overgrowth involves mainly if not entirely the upper 
part of the gland and that the portion below the verumontanum is 
rarely affected so that the openings of the ejacuiatory ducts are not 
displaced backwards 

4 The changes produced in the prostatic urethra and neck of the 
bladder vary considerably in different cases The length of the 
urethra is always increased perhaps by 2 or 3 indies or even more 
Some amount of obstruction to the outflow of urine is universal In 
rare instances it may be due to an adenoma becoming pedunculated 
and projecting downwards into the urethra as a polypus Occasion 

90 
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ally the base oi the middle lobe becomes narrowed, probably as the 
result of constriction by a band of longitudinal muscle fibres passing 
down on either side from the urethral orifice to the meatus , the middle 
lobe thereby becomes more or less pedunculated, and may be movable, 
constituting a ball valve which determines retention, or else wedging 
open the internal meatus and causing incontinence As a rule the 
outflow of unne is hindered by the ' prostatic bar,' caused by the 
projection of the middle lobe, which also hinders the entrance of a 
catheter When both lateral lobes are enlarged symmetrically, the 
lumen of the urethra is diminished from side to side, being narrow or 
chink like instead of triangular, but its \ertical measurements are 
increased. Asymmetrical en- 
largements, of course, displace 
the urethra to one or other side 
5 The effect of an enlarged 
prostate on the bladder is im- 
portant The obstruction to the 
outflow of unne leads to in- 
creased expulsive efforts on its 
part, and consequently the wall 
becomes thickened and hyper- 
trophied. This involves the 
muscular hbres, which stand out 
prominently as rounded fasci- 
culi, and the mucous membrane 
may project outwards between 
them as hernial protrusions, 
constituting saccules in which 
urine may stagnate and decom 
pose, and even phosphatic con- 
cretions form 

In almost every case the en- 
larged prostate projects more or 
less into the v esical cavity , either 
as a collar like mass around the 
internal meatus, or as one or 
more rounded outgrowths This 
is necessarily associated with a 

pouching backwards of the lowest 

part of the bladder ( prostatic pouch), which, being below the level of 
the meatus, does not become emptied during the natural process of 
micturition, and in it residual urine is therefore able to collect and 
remain 

Cystitis will in tune follow, caused either by infection from within 
or by the n,e of unstenlued instruments, the bladder wall becomes 
inflamed ammoniacal decomposition of the urine follows, and phoa- 
pbatic concretions not infrequently form, finally, renal compbcations 
ensue (due either to back pressure or to an ascending py ococcal infec- 
tion), and these may determine a fatal issue 
The Symptoms vary somewhat with the nature and position of the 
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enlargement The patient at first finds some difficulty in micturition, 
especially at the commencement of the act, straining often hinders 
rather than assists Tile stream is not necessarily smaller than formerly, 
but is projected with less force Gradually irritability of the bladder 
ensues, and the patient has to pass water very frequently, a trouble 
especially noticed during the night Some degree of pain and a sense 
of weight and fulness about the perineum are also experienced and 
tenesmus, or even hernia, may be induced by the straining Inter- 
mittent attacks of increased pain and difficulty m micturition occur 
from time to time generally resulting from exposure to cold and wet, 
and presumably due to congestion of the prostate After lasting for 
a few days the more acute 
symptoms slowly disap- 
pear, if judiciously treated 
As the obstruction in 
creases, a certain amount 
of residual urine remains 
within the bladder after 
each act of micturition, the 
vesical muscles m time 
losing power and becoming 
atonic Well marked dis- 
tension and atony of the 
bladder ensue at length in 
neglected cases, the urine 
dribbling away and wetting 
the clothes Decomposi 
tion of the retained fluid 
follows, accompanied by 
c>stitvs with increasing 
vesical irritation and mus 
cular spasm, the urine be- 
comes ammomacal and 
contains muco - pus and 
phosphates, this process, 
if untreated, is certain to 
lead to hydronephrosis and 
pyelonephritis The general 
health of the patient is slowly undermined by the constant irritation 
and want of sleep induced by these changes, as also by toxic absorp- 
tion, and the final chapter may be ushered in by symptoms of uraemia 
from the mischief inflicted on the kidneys 
Occasionally the early symptoms may pass unnoticed for a con 
sidcrable time, the patient imagining that the frequent calls to pass 
water are good signs rather than evidences of disease In these 
cases the bladder may become over distended, and the condition 
unsuspected, until, owing possibly to some exposure to cold or over- 
indulgence in alcohol, complete retention is induced, and then, to the 
surprise of the pat’ent, an enormous amount of urine is withdrawn on 
the passage of a catheter Priapism is sometimes a troublesome con- 



Fic 843 — Enlarged Prostate after Re 
moval by Suprapubic Operation 


The catheter has been placed in the urethra 

1 The so-called middle lobe or intravesical 
projection behind the internal meatus 

2 and 2’ the lateral lobes 3 indicates 
some of the nodular adenomatous masses 
which constitute the bulk of the swelling 
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dition and the effect of this on the moral sense may be ' ery serious, 
ev en leading to acts of gross indecency 
The Diagnosis of enlarged prostate is made partly by a consideration 
of the symptoms complained of but mainly by an examination of the 
organ from the rectum. The age of the patient the increasing imt 
ability of the bladder by night and day the fact that straining hinders 
rather than helps the expulsive act together with evidence of vesicaf 
distension — all these facts indicate that the seat of obstruction lies in 
the prostate A rectal examination is then instituted and bimanually 
a fair idea can be gained of the sue and condition of the organ The 
normal prostate is about the dimensions of a horse-chestnut the en 
larged organ constitutes a smooth rounded mjv» varying in sue usually 
soft and somewhat mov able The degree of obstruction to the urinary 
outflow cannot be gauged from the rectum but is rather determined 
by the amount of residual urine This is effected by asking the patient 
to empty his bladder and then passing a soft catheter merely 2 or 3 
ounces of urine may be withdrawn but in bad cases anything up to 
2 or 3 pints may escape The actual degree and situation of the intra 
\e ical projection of the gland is seen at cystoscopy 



Tig Si4 Catheter Covde (a) and Bicou>£ ({•) 


It roust not be forgotten that an enlarged prostate may be associated 
with a stricture the existence of which becomes evident on passing a 
bougie or catheter The presence of a stone or stones in the bladder 
is indicated by severe cutting pain during micturition as also by radio- 
graphy The secondary onset of cancer can only be guessed at in the 
early stages if tile gland appears flat hard and fixed at one «.pot if 
it commences in the centre of a lobule it is unrecognizable Tor the 
diagnosis from primary cancer of the prostate see p 143^ 

Catheter Life —To pass a catheter in a case of enlarged prostate 
is not alwav s easy owing to the fact that the middle lobe (l ig 841) 
projects across the urethra and bars the onward progress of an mstru 
ment of the ordinary shape \ rubber catheter should always be 
employed if possible and failing that a catheter coud^ or bicoude 
(Fig 844) which consists of a soft straight instrument of the usual 
French type the end of which is bent or doubly bent at an angle like an 
elbow so as to enable it to nde over the obstruction Only in difficult 
cases associated with acute retention should the surgeon resort to 
the silver prestatic catheter which is longer and more curved than 
usuai ami the handle of which requires to be weff depressed between 
the thighs after the point has cleared the pubc arch Whichever 
method is adopted no force is required since with a little “hill the 
point of the instrument will pass round the obstruction and enter the 
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bladder Every precaution must be taken to ensure the sterilization 
of all instruments, and it should be remembered that as a rule large 
rather than small instruments will pass more easily 

During the first fortnight of catheter life the patient must be care 
fully guarded from cold and exposure Not infrequently a certain 
amount of fe\er is produced, which either passes off in a few days, or 
may increase, together with symptoms of chronic cystitis, running 011 
to a fatal issue at the end of three or four w ceks This condition prob- 
ably arises from septic causes, but possibly reflex nervous disturbance 
plays some part m its production The only treatment required in 
the simpler cases is to keep the patient warm in bed, to limit his diet, 
to administer quinine and perhaps opium, and to keep the bowels well 
open 

During the continuance of catheter life, the patient must be warned 
to live quietly, and abstain from all excesses, especially as regards 
eating and drinking, sexual excitement should be avoided, and horse- 
exercise forbidden, precautions must also be taken to ensure protection 
from cold and damp The administration of alkalies is desirable if 
the urme is highly acid, so as to diminish the irritability of the bladder 

Under such a regime, it is possible that the patient may live in 
comparative comfort perhaps for years, the progress of the affection 
being entirely checked m some instances In others, the patient 
suffers from intermittent attacks of congestion of the prostate, with 
increased pain and irritability of the bladder, and augumented diffi 
culty in micturition These are usually brought about by exposure 
to wet or cold, or by injudicious indulgence in alcohol Treatment 
consists in keeping the patient warm m bed, and, if convenient, placing 
him in a hot hip-bath night and morning The diet is restricted to 
fluids, milk and barley-water being the best tea and coffee are for- 
bidden The bowels are freely opened, and the use of hot eneinata 
is desirable, thereby fomenting the prostate a belladonna suppository 
after the enema is comforting A mixture containing acid phosphate 
of soda and tincture of hyoscyamus is administered six hourly, and 
urotropin in the intervals If possible, catheters are avoided, but must 
be passed if necessary, and m cases of great difficulty a catheter may 
be tied m Suprapubic cystotomy may be required for retention "which 
cannot be relieved by catheter, or for severe cystitis and general asthenia 

In the majority of cases, however, when the pattent has well defined 
symptoms of prostatic overgrowth, including some ounces of residual 
urine, he will probably prefer to undergo operative treatment, which 
will restore to him a condition of normal micturition, rather than 
submit to the daily inconveniences associated with catheter life 
Some little discrimination is required in case selection and pre-operative 
investigation The total daily urinary output must be measured, 
and its urea content measured after a urea meal with an indwelling 
catheter if necessary The general condition of the patient, especially 
as to vascular degeneration and cardtac power, must also be carefully 
considered 

In suitable cases the operation is best undertaken in one stage, 
but m the presence of impaired renal function, infection, or general 
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lU health it is wise to perform the operation m two stages undertaking 
suprapubic cystotomy first and proceeding to prostatectomy with 
retum of adequate renal function etc 

Treatment — Suprapubic prostatectomy is now established as the 
ideal treatment for the enlarged prostate The modern operation is 
some modification of the Harris technique and the mortality in his 
hands has fallen to about 2 per cent 
Before proceeding to operate e measures the patient must be fully 
investigated to determine his litness and the nature of the gland to 
be removed Rectal examination will give some idea as to the size 
and consistency — this must be confirmed by cystoscopy when the 
intravesical projection of the gland will be observed the residual 
urine measured and a catheter specimen sent for bacteriological in 
vcstigation The renal function will be decided by means of a urea 
concentration test and blood urea some surgeons prefer indigo carmine 
Provided then the patient has a large mobile pro»tate satisfactory 
renal function tests no cardiac or pulmonary or other contrary indica- 
tions suprapubic prostatectomy can be adv ised 
Operation —The anesthetic vanes with the individual patient but 
spinal anaesthesia {percame stovaine) or open ether with novocain 
i per cent into the rectus abdommahs muscle are both popular 
A gum elastic catheter is passed and the bladder distended with 
8 oz of boraeve lotion A suprapubic mid lme incision giving 
adequate exposure from the symphysis pubis up nearly to the 
umbilicus is used (the same operation is often done through a trans 
verse incision with some division of the rectus muscle) The pen 
toneum is stripped off the bladder which is opened and the contained 
fluid aspirated The prostate gland is enucleated commencing 
anteriorly and to the left side of the gland sweeping round posteriorly 
This preserves a larger flap of mucous membrane on the floor than by 
tearing through the mucous membrane behind the middle lobe 
At the end of enucleation the mucous membrane of the prostatic 
urethra is divided by the finger over the gum clastic catheter the 
patient is placed in Trendelenburg s position and illuminated bladder 
retiactors introduced with a lighted retractor in the prostatic cavity 
(Fig 844A) Any spurting vessel will be seen secured by forceps and 
stitched two ligatures are often needed one each side of the prOstatic 
run at about four and eight o clock. A boomerang needle is now 
introduced deeply behind the inter uretenc bar pushed downwards 
and brought to the surface ]Ust short of the tom prostatic urethra 
this is threaded with catgut No 2 and withdrawn After tying tins 
stitch it will be noted that the tngone area of the bladder has been 
drawn down so as largely to cover the prostatic bed It is essential 
that this stitch be introduced m the mid line so as not to injure either 
ureter A stitch is now introduced laterally horizontally across the 
prostatic cavity using the boomerang needle (Fig 844s) This is 
tied and a similar stitch introduced below this well obliterating the 
prostatic cavity 

As a rubber catheter is needed for drainage it is customary to with 
draw the gum elastic catheter and introduce a No 12 llaJUecOt on a 
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stilette after the introduction of a trigonal suture and before placing 
the transverse stitches The end of this catheter is cut off and a 
lateral eye is made and a silkworm gut stitch passed through and 
brought out through the suprapubic wound Haemorrhage is now 
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usually adequately controlled Occasionally a third transverse stitch 
may be needed 

The bladder can now be closed without drainage but if there is any 
doubt as to the efficiency of the haemostasis it is advisable to leave a 
small tube the size of a No 8 or No 10 catheter so that more adequate 
washouts can be given The bladder is sewn up in the usual way 
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and the layers of the abdominal wall A small tube is required to 
drain the prevesical space whether the bladder is completely closed 
or not These tubes are fixed in the lower end of the incision and the 
silkworm gut is brought out separately and tied over a rubber or 
glass tube so as firmly to hold the catheter in position 

Freyers Operation — This consisted of a blind enucleation of the 
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pro tate gland after which the bladder wa» not opened widely and 
ant gross bleeding was controlled by packing 

Tfon son Walker Operation was a great advance, as here, alter 
enucleation of the gland automatic retractors were introduced t c 
removed and bleeding points secured the shelf of the mucousincm 
brane below the tnsone was divided to prev ent post-opcrativ e ob-tnic 
tion and a hiemostatic stitch was introduced at the run 

Hams Operation is described above the advantages being greater 
hamo'tasis and a shorter period if an\ of bladder drainage wun 
consequent diminution in the risk of infection 

If preliminary suprapubic drainage has been established the opera 
tion is as indicated except that the original track will need to be 
excised and the bladder mobilized from the svmpbysis pubis and other 
attachments to enable sati factory suture at the conclusion 

Alter- Treatment — -The bladder must be irrigated at frequent intervals 
(half hourly to «tart With) with ‘mall quantities of warm silveT nitrate 
solution (i roooo) whether the suprapubic drain is in position or 
not to prev ent these tubes of small lumen becoming blocked by clot 
The bladder tube is usually removed in twenty four hours, the per 
vesical m four days the wound heals rapidly and there seems to 
be no tendency to post prostatectomy obstruction The necessity fur 
frequent irrigation in the first twentv four hours has been emphasized. 
Morphia is useful to relieve the pain and <pasm and may be given 
as a suppository or hypodermically While there is suprapubic 
drainage of unne Irvin s apparatus may be employ ed consisting of 
a metal cup fitting closely over the wound kept in place by elastic 
bands round the bodv draining into tubes which carry away the 
unne into a bottle be ween the legs. This keeps the patient dry and 
saves the expense of a dressing The bladder is irrigated daily 
through the urethral catheter which is usually left m position 
for about fourteen days \fter it has been removed the patient 
usually is passing hw unne naturally but occasionally it is necessary 
if a suprapubic leak occurs for a rubber catheter to be introduced 
for a few days to allow the compkrton of beaLng 

Trans urethral Operations — In this country trans-urethral resection 
is most commonly earned out by the McCarthy resectotome (Fig 
844c' although m \menca some form of the punch cautery is fre 
quently u-ed Resection consists of the removal of pieces of prostatic 
tissue through a large endoscope by means of a wire loop electrode 
using a cutting current under vision. This is rendered possible by the 
McCarthy visual sy stem and improy ed irrigation Sterile water must 
be used lor this purpose with no electrolytes to disseminate the current 
This should only be earned out by a surgeon extensively stilled in 
cystoscopic manipulations as in inexperienced hands it may lead 
to perforation of the bladder into the peritoneal canty or into the 
rectum. 

By this means it is possible to gou 6 e a channel through the prostate 
gland and allow satisfactory micturition to be re-estabbJied. It is 
of chief use in fibrous prostates where a small amount of tissue needs 
to be removed — there is btile tendency to bleeding or for any large 
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lateral lobe to fall together gain Secondly, as a palliative measure 
m carcinoma, which is justifiably preferable to a permanent supra- 
pubic cystotomy It also has considerable indication in simple en- 
largement of the prostate gland, when these patients, for any reason, 
could not be subjected to the major operation of prostatectomy The 
chief disadvantages of this procedure for simple enlargement are the 
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occurrence of sepsis and the tendency to leave the patient with some 
chronic infection in the remaining prostate gland, for the remaining 
lateral lobe to continue growing, and for further operation to be neces- 
sary in three or four y ears’ time 

Any bleeding at the time of operation is controlled by changing to 
a bulbous electrode and coagulating under vision with the diathermy 
current (Fig 844D) 

£=TTp--;-... =-... — ..rsr-.umiTT. = ■ = ===■- 


If preliminary drainage has been established the operation is in no 
way altered and the urethral catheter will need to be reintroduced 
after about a week to allow closure of the suprapubic wound. 

The after-treatment is much the same as for the Hams prosta- 
tectomy, the catheter being introduced at the conclusion of the opera- 
tion and frequent irrigations being advisable The catheter is usually 



1434 A MANUAL OF SURGERY 

removed on about the fifth day, the patient being allowed up in one 
week provided no complications have occurred 
Suprapubic Cystotomy is frequently indicated, mainly as a pre 
lunuiaiy to either prostatectomy or trans urethral resection Both 
these operations require satisfactory renal function tests before they 
can be embarked on with safety The patient therefore with poor 
tests should have a temporary drainage established and have his urea 
concentration test and blood urea done at regular intervals until 
these are deemed worthy of further operative interference 
A permanent suprapubic cystotomy is now very rarely indicated 
for prostatic obstruction, except in certain cases of carcinoma where 
it is not possible to introduce the resectotome owing to the tortuous 
and lengthy rigid urethra and in certain cases of benign enlargement 
where the renal function does not improve sufficiently for a resection 
to be earned out or where the enlargement is so great that possibly 
four or five resections would be indicated to give an adequate channel 
In these cases a De Petzer or Mallecot catheter is introduced through 
a small suprapubic incision, this may be connected to a portable 
unnal worn in the trousers Most patients, however, are happier 
when the tube is plugged with an ordinary wooden spiggot which can 
be released at regular intervals to allow the escape of unne Regular 
bladder washouts will be needed to keep the bladder clean 

Steinach Operations — Stemach I the vaso ligation originally intro 
duced as a rejuv enating procedure is now largely earned out in prostatic 
surgery, but merely with the idea of preventing the spread of infection 
to the epididymis It may be done at the time of the temporary 
suprapubic drainage or m one stage operations at the conclusion of 
a prostatectomy or transurethral resection It certainly prevents 
epididymitis a distressing complication and has a distinct place m 
prostatic surgery 

Steinach 2 ligature of the vasa efferentia between the testis and the 
epididymis again originally introduced as a rejuvenating operation, 
has been said to give beneficial effects in enlarged prostates the 
reasons offered for this are (a) that by destruction of the spermogemc 
function an increase of male hormone is promoted which will cause 
the prostate gland to shrink or (6) by interference with the sympa- 
thetic ganglion at the head of the epididymis an immediate reflex 
effect is produced 

Statistics at the present moment are unreliable, but there seems to 
be definite evidence that for early prostatic cases the development of 
the full syndrome may be averted, or at any rate postponed although 
it is not possible at present to say for how long 

It may also be used to some advantage on very feeble patients who 
would not stand the proverbial haircut and shave' in two stage*, 
as operation involves virtually no shock and can be done under local 
infiltration anesthesia 

Cancer of the Prostate occurs in elderly men, hut is more caramon 
than was formerly supposed, it is usually of a scirrhous type, though 
sometimes it is of a soft nature, in either form it early progresses beyond 
the limits of the capsule The symptoms produced are at first similar 
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to those caused by simple enlargement of the prostate, but the progress 
of the case, though slow at first, is after a time much more rapid, the 
amount of pain and discomfort is much greater, and the pain is often 
referred to the back of the thighs and down the legs Later on hgsma 
tuna may occur On rectal examination a hard mass is readily detected, 
fixed more or less to surrounding parts, and perhaps with outlying 
nodules distinct from the mam mass , secondary deposits may be found 
in the lumbar and abdominal glands on palpating the abdomen Oc- 
casionally phenomena referable to pressure on the abdominal vessels 
and nerves arise, and the symptoms of general cachexia early manifest 
themselves Palliative treatment alone can be adopted m the majority 
of cases operative measures to remove the whole organ, including the 
base of the bladder, have been practised, though \\ ith doubtful advan 
tage Radium, too, has not proved very successful, and, indeed, seems 
at tunes to favour local dissemination of the growth 
Trans urethral resection has been mentioned, and undoubtedly affords 
a happier end to these unfortunate patients, although in some cases 
permanent suprapubic drainage will be necessary 
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AFPECTlQ'iS OF THE UBETKSA. ASD PES1S 


A3 echo us o! the Urethra. 

CoageuiUl Malformations.— Total Absence or Occlusion, of the urethra 
has been met with the urine under udi circumstances being some- 
times retamed and leading to dilatation of the bladder ureter 5 and 
kidneys a condition rapidly fatal e\en if the child be born alive. In 
a few cases the urachus remains patent and a congenital urinary fLtula 
is establiJbed at the umbilicus in others the cloacal condition pciM_t« 
the rectum communicating with the bladder 

Esupadias u> a deformitv in which the urethra is part ally or wholly 
exposed along the upper surface of the penis In rare instances the 
external meatus is situated just above the glam which deft ard 
deeply grooved, superiorly More commonly the urethra opens at the 
root of the penis just in front of the sympby «is and in «acb patients 
the organ .s always rudimentary and stunted. Complete epispadias 
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In the incomplete vaneties, where the deformity is slight and the 
urethral opening w ell in front of the scrotum, no interference is necessary 
but where it encroaches on the scrotum, causing inconvenience and dis- 
comfort, and threatening to prevent effective sexual intercourse in the 
future, the restoration of the urethra may be attempted by the use of 
flaps obtained from either side, or from the redundant prepuce In the 
complete form the penis must first be liberated from its adhesions and 
set free, the integument lining the scrotal cleft is then dissected up and 
turned inwards to form the posterior part of the urethra, and the 
lateral halves of the scrotum are brought together with sutures, the 
anterior portion of the urethra may then be dealt w ith, as for the incom- 
plete variety 

Traumatic Laceration of the Urethra usually results from violence 
applied directly to the perineum, as by falling astride a stile, fence, or 
beam , it has also been caused 
by severe jolting in the 
saddle, or by a kick in the 
perineum In fractures of 
the pelvis it may be produced 
by a spicule of bone punctur- 
ing the canal, and the mem- 
branous portion is that gen- 
erally affected The whole 
circumference of the urethra 
may be involved, the two 
segments being entirely dis- 
connected, or only a portion 
may be ruptured, and that 
most frequently the floor 

The Symptoms consist of 
pain m the perineum and 
shock, follow ed by great dis- 
tension of the scrotum from 
hsemorrhage, and blood 
trickles from the urethral orifice If the patient is able to restrain him 
self from passing water, and is successfully treated, no extravasation of 
urine results, since the lesion is below the sphincter vesica; , if, however 
he attempts to micturate, the urine finds its way into the perineal and 
scrotal tissues Whether the rupture is complete or not, an organic 
stricture of considerable density is almost certain to follow, and great 
difficulty is subsequently experienced in keeping it dilated 

Treatment. — In the slighter cases, where it is probable that the 
mucous membrane has alone been torn, and there is no perineal swell- 
ing, the patient should be kept quietly in bed, and no attempts made at 
instrumentation If urinary infection of the wound occurs, and an 
abscess forms, it can be dealt with by incision at a later date 

When, however, it is thought that the urethra is partially or wholly 
divided, no temporizing measures such as tying in a catheter, even if 
that be possible, should be adopted An incision ought to be made 
at once into the perineum so as to expose the divided ends of the 



Fig 845 — Complete Hypospadias with 
Cleft Scrotum 
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urethra which it is the surgeon's aim to mute The blood-dot is 
removed bleeding points are secured, and if the ends of the urethra 
can be identified a soft catheter is introduced into the bladder, and the) 
are sutured together around it with fine catgut When the ends are 
much bruised tbe\ should be excised so as to have clean, smooth 
surfaces to deal with Under an) circumstances the catheter must be 
kept in for five or six dajs, and subsequent!) an instrument should be 
passed ever) da) for some time It is usually advisable to combine 
this with suprapubic bladder drainage to divert the unne from the 
damaged area this also affords the opportunity for the retrograde 
passage of a catheter to identify the proximal end of the tom urethra 
If a catheter cannot be introduced, or if extravasation has occurred, 
free incisions must be made into the scrotum and perineum to giv e exit 
to the blood and urine, and to expose the seat of injury A catheter 
is passed as far as possible, and its point felt for, cut down on and guided 
into the bladder a prolonged at tempt under anaesthesia may bcnecessary 
to accomplish this and even then it is useless to attempt to stitch up 
the urethra, as the sutures are certain to cut out Occasionally , and 
especially if treatment Jias been delayed, the swelling of the parts is so 
great as to render the passage of a catheter impossible The patient 
should then be drained suprapubicly , and an attempt made as soon as 
possible to repair the urethral injury 
Foreign Bodies are sometimes found in the urethra, usually con 
sitting of a portion of a catheter, pipe-stem, or m children a piece of 
slate-pencil Their presence gives ri*e to partial or complete obstruc- 
tion to the flow of unne, followed by ulceration of the mucous membrane, 
the formation of a peri urethral abscess, or even extravasation They 
are readily detected on the passage o! a sound or catheter, and may 
be removed by suitable forceps if situated near the orifice. Should 
this fad the urethra may be incised and tlie body extracted . a trouble- 
some unnary fistula is apt to follow this proceeding even when the 
wound in the urethra has been carefully sutured. 

A pm is sometimes introduced voluntarily into the urethra, and is 
not «*wl> removed since it has usually been pushed in head foremost 
The following manoeuvre is necessary in order to remov e it The point 
is made to penetrate the door of the urethra and skm by a sharp push 
on the head from behind. The body is pulled out until the head catches 
against the mucous membrane, and then the direction of the pin can 
be changed so that the head presents at or towards the meatus 

Impacted Calculus is a not infrequent cause of retention in children 
It can usually be felt through the walk, of the canal. The symptoms 
and treatment are much the same as for foreign bodies When near 
the neck, of the bladder it should be pushed back into that viscus if 
possible, and treated by lithotnty 

Simple Urethritis may arise from a variety of causes apart from 
gownrhsa c g the presence vn the female o5 am irritating vaginal 
discharge, such as leucorrhcea and possibly due to the B colt It 
also occurs alter the passage of an instrument or of a calculus and 
is occasionally excited in gouty individuals by highly acid unne 
charged presumably with spiculated crystals of unc acid. The syrup- 
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toms are much the same as those of gonorrhcea, but the discharge is 
thinner in character, and on microscopical examination no gonococci 
are detected The treatment consists in the administration of alkalies 
and saline purgati\es, all forms of alcohol being interdicted In more 
severe cases oleo-balsams may be prescribed, and even mild injections 
Polypoid Tumours, similar in character to the caruncle met with 
in the urethra of women, have been observed at the orifice of the male 
urethra They are red, vascular, and sometimes exceedingly painful, 
and are dealt with by excision, followed by the application of the 
gaK ano-cautery so as to stop the bleeding, which is always copious 
If of large size, the base may be ligatured and the growth cut away. 

Epithelioma of the urethra is usually secondary to some other 
malignant development in the neighbourhood, eg of the prostate 
Occasionally, however, it is primary, and then frequently the sequela 
of an old stricture It constitutes a hard swelling of the urethra, 
which infiltrates surrounding parts, and there is usually some discharge 
of blood and pus from the meatus, micturition is consistently painful 
The introduction of an instrument increases both the pain and bleeding, 
it generally passes easily, but the irregularity of the surface of the 
growth can be recognized Examination by the urethroscope is desir- 
able m such cases Amputation of the whole penis is usually 
required 

Stricture of the Urethra. — By stricture of the urethra is meant a 
condition in which the onward passage of urine is hindered, owing to 
some change m the walls of the urethra, which prevents them from 
dilating When at rest, the urethra is merely a potential canal, the 
walls of which are in complete apposition, and it is only converted into 
a tube when urine is passing along it When, owing to some change 
in the structure of its walls, this functional dilatation is impracticable, 
the patient is said to suffer from stricture Three forms of stricture 
are described, viz the spasmodic, congestive, and organic 

Spasmodic and Congestive Strictures frequently co exist, although 
either congestion or spasm may be the predominant feature in any 
particular case Thus, in acute gonorrhcea the mucous membrane 
often becomes engorged and thickened to such an extent as to inter- 
fere with the act of micturition Spasm is the chief element under 
the following conditions (1) When a patient suffering from slight 
organic stricture is exposed to wet or cold, especially after heavy 
drinking, (2) as a result of cathetensm, and (3) from perineal irritation 
of the urethra, as by a blow or kick m this region, or from prolonged 
riding on a bicycle with a badly fitting saddle, or on horseback 
Temporary retention is the usual result of any of these conditions, and, 
as a rule, no treatment is required bejond placing the patient m a hot 
bath, and unloading the lower bowel by the use of a large warm enema 
If such fails, cathetensm will be necessary, and must be conducted 
with the greatest gentleness, owing to the congested and lacerable con- 
dition of the mucous membrane Full-sized soft instruments should 
first be used, and will usually succeed, if not, a silver instrument must 
be substituted 

Organic Stricture is the term applied to an undilatable condition of 
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the urethra, resulting from the development of cicatricial tissue within 
its walls 

The Causes of organic stricture axe (a) The long continuance of a 
urethral discharge following gonorcheta, or the frequent recurrence 
of this affection Chrome inflammations are alway s characterized bv 
a tendency to sclerosis of the tissues involved and the urethra is no 
exception to this rule, its walls under these circumstance* becoming 
thickened, indurated and contracted (£) The cicatrization of a urethral 
chancre, or of an ulcer caused by the unpaction of a stonS, or the con- 
traction produced by the healing of a urethral abscess maj also lead to 
stenosis (e) The most intractable form? of stricture are those due to 
cicatrization after rupture or laceration of the urethral wall 
The usual Situation is \nthm the bnlb e g just in front of the triangular 
ligament , but the orifice and body are not infrequently affected. It 
occurs m the membranous portion only as a result of traumatism, and 
never in the prostatic. To find more than two strictures in any 
particular case is unusual, although three or four have been met with 
Various terms are applied to a stricture according to the phvsical 
conditions present . thus, it is termed annular, if it involves the whole 
lumen of the urethra, Irtdled, if it affects only a portion of the or cum 
ference of the tube. A ribbon shaped stricture is one in winch a con 
siderablc extent of the wall is contracted, i e. as if a nbbon has been 
tied around the urethra. It is termed tortuous, if the resulting passage 
is not straight , indurated, if the walls are \ erv hard and thickened, and 
resilient, when the stricture, though readily dilated rapidly recontracts. 
The terms impassable and impermeable are applied to strictures through 
w hich on the one hand, a surgeon is unable to pass an instrument, or 
along which, on the other hand, urine cannot find its way , it is doubtful 
whether the latter condition e\ er occurs, w hilst the number of impassable 
strictures met with by the surgeon diminishes with his experience and 
ability in passing instruments. 

The Symptoms of urethral stricture vary according to the case The. 
patient generally complains of difficulty in the act of micturition, the 
stream becoming small and perhaps forked or twisted. It takes 
a longer time than usual to empty the bladder, and ev en u hen apparent! \ 
successful a few drops of Hire may trickle away, wetting the patient s 
clothes Irritability of the viscus follows leading to frequent attempts 
to pass water at short intervals during the day and night The urine 
under these circumstances often becomes alkaline, and loaded with 
muco-pus and phosphates. As the obstruction increases more and 
more residual urine is left in the bladder, which may m time form a 
tense, rounded dull sw elling in the hypogastnum. The quantity of 
unne trickling away also increases so that the patient « garments 
are always wet giving him an unpleasant urinous odour \ certain 
amount of gleety discharge is present, and if the individual takes an 
excess of alcohol or is exposed to wet and cold, complete retention 
may, ensue Sometimes the onset of symptom* is so insidious that 
such an attack of retention is the first marked feature in the case. 

The Pathological Conditions arising from a stricture are best' con- 
sidered under the following five headings (i) The urethra anterior to 
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the stricture is usually in a perfectly normal state although possibly 
the orifices of false passages may be seen A few granulations are 
sometimes present projecting at the commencement of the stricture 
(2) The stricture itself is characterized by the development of fibro 
cicatricial tissue immediately under the mucous membrane, and in- 
timately adherent to it It extends for a variable distance and is 
often associated with a good deal of peri urethral infiltration (3) The 
urethra behind the stricture is dilated and the mucous membrane velvety 
and friable, the orifices of the lacunas and other glands are somewhat 
enlarged and more than usually evident, and ulceration may be present 
around them In the later stages the inflammation may extend to the 
peri urethral tissues owing to lymphatic absorption or perhaps to the 
escape of a few drops of urine, a perineal 
abscess then results, leading subsequently 
to perineal fistula: When the obstruction 
becomes almost absolute, this portion of the 
urethra may give way, leading to extravasa- 
tion of urine into the perineum and scrotum 
(4) The bladder invariably manifests con 
siderable changes in structure At first the 
vesical wall undergoes a compensatory hyper 
trophy of its muscular elements and is thickened, 
in order to overcome the obstruction to the 
onward passage of urine (Fig 846) The 
lattice work arrangement of the muscular 
bands becomes coarse thickened, and evident 
causing the vesical wall to assume a fascicu 
lated appearance As the pressure increases, 
the mucous membrane protrudes between the 
muscular fasciculi giving rise to sacculation, 
it is also thickened and congested as a 
result of chronic cystitis , the superficial 
veins become varicose and haematuna may be 
caused by their rupture, ulceration may also 
occur The urine becomes alkaline and decom 

f oses, containing muco pus and phosphates 
t is likely to stagnate in any sacculi which 
exist and may then determine the formation 
of phosphatic concretions, or the walls of the 
sacculi ulcerate, and after a time perforation and extravasation 
of urine into the cellular tissue lead to a fatal issue Occasionally the 
bladder, instead of being thickened, is dilated and atonic, with very 
thin walls (5) Consequent on the changes in the bladder, the 
conditions already described as hydronephrosis, pyonephrosis, or 
pyelonephritis may develop partly as the result of the backward 
pressure, and partly from the extension of inflammation along the 
ureter to the pelvis of the kidney and calyces 
Physical Examination. — The actual diagnosis of a stricture can only be 
confirmed by a careful physical examination of the urethra, which is 
usually made by the introduction of a full sized catheter or a solid 

9i 



Fig S46 — Anmilar 
Stricture of the 
Bulbous Urethra 
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bougie eg Jvo q or 10 (English) so as to ascertain w here the obstruction 
is situated. If this cannot be passed smaller instruments and e\ en mi 
form bougies are inserted until one is found which will enter the bladder 
\ great \anety of catheters is in u^e in electing such an instrument 
care must be taken that it is suitably curved that the eye is sulli 
ciently large and bevelled inwards so that no projecting run lacerates 
the urethral mucous membrane 

Catheters likely to be left and tied in should ha\ e more than one ey e so 
that if one becomes blocked a dram is still established through the other 
The great advantage of silver catheters is that they can easily be 
rendered aseptic and the point can be located and guided readily along 
the urethra 

Many varieties of flexible catheters are now extensively employed 
as they give nse to less irritation than those made of metal and are 
less Ukely to traumatize the urethral mucovti membrane Tbev are not 
readily directed through a stricture on account of this flexibility and 
their use has been largely replaced bv bougies for tills condition 
The most advisable way of sterilizing gum elastic catheters is by 
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keeping them in a box with formalin tablets The catheters however 
must be washed through with weak boracic or stenle water to remove 
deposit of formalin from the interior and exterior of the catheter as 
this substance readily sublimes and is very lmtating Utematively 
they may be allow ed to soak for tw enty minutes in a 1 2 000 sublimate 
solution 

The most popular rubber catheters are Marshall s or Tiemann s 
(Fig 846A) the latter being useful in prostatic cases as it is made of 
particularly firm rubber and its beak is coudc to engage the curve 
of the urethra 

Bougies or solid instruments are preferred by the majority of surgeons 
for examination and treatment of strictures Lord Lister s are still 
popular consisting of solid metal rods curved like catheters the 
bulbous ends of which are three sizes smaller than the shanks thus 
enabling each instrument to prepare the way for the next 

If these fail to pass a filiform bougie made of gum elastic is intro- 
duced If this fads several more are introduced simultaneously into 
the urethra and each will block up a pit or ev en a false passage so that 
ultimately one mil find its way through the stricture When this 
has been done a Ham son s bougie can be screw ed on to the connection 
at the end of the filiform bougie which will then guide the passage 
of the larger instrument l( necessary a Phillips catheter which is 
similar in design except that it has a lumen for the drainage of urine 
can be used if a full bladder is present 

In order to introduce a si her catheter or bougie the patient is laid 
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on his back the surgeon standing on his left side The umbilicus 
should always be exposed as also the upper parts of the thighs The 
meatus and end of the penis are washed with a i in 2 000 solution of 
sublimate as also the surgeon s hands The catheter which has been 
previously sterilized warmed and covered with sterilized or antiseptic 
oil or grease is taken m the right hand and inserted into the urethra 
with the handle directed over the left thigh and slightly downwards 
The point of the instrument is guided as far as the perineum and then 
the handle is carried round to the middle line of the body towards the 
umbilicus it is gently raised to the vertical the penis being held in the 
left hand and finally depressed between the patient s thighs the so 
called lour de maitre The catheter finds its way along the urethra into 
the bladder rather by its own weight than by any forcible action of the 
surgeon The chief points at which difficulty may be experienced are 
(a) The orifice which may be small and contracted [b] the lacuna 
magna winch is avoided by keeping the point of the instrument against 
the floor and (cj the opening in the triangular ligament which is best 
entered by keeping the point against the upper wall of the canal 

When a flexible instrument without a stilette is used it is passed by 
pressing the point on with a little rotatory movement until the bladder 
is reached withdrawing a little and pushing on again if any obstruction 
is met In some instances howe\er the use of a stilette is absolutely 
necessary 

The chief Dangers of cathetcnsm are as follows 

1 A considerable degree of shock is sometimes experienced especially 
in sensitive individuals and if an instrument has not been passed 
before It may be obviated to a large extent by first introducing about 
$ drachm of the 5 per cent solution of novocaine into the urethra 

2 Hemorrhage may be induced by laceration or abrasion of the 
mucous membrane cv en though no false passage has been made it is 
best avoided by gentleness and the use of well finished instruments 
In spite of these precautions when the mucous membrane is soft and 
congested and in many cases of stricture some bleeding cannot be 
avoided It is rarely sufficient to call for special treatment but if 
very abundant may be arrested by the pressure of an instrument tied 
m or by injections of hazehne 

3 False passages arc occasionally produced in the treatment of 
strictures The point of the instrument is most likely to leave the 
canal at some spot m the floor travelling for a variable distance accord 
mg to the force employed under the mucous membrane sometimes 
re-entering the dilated urethra behind the stricture which it avoids 
altogether or perforating the posterior wall of the bladder bj tunnelling 
under the prostate an accident which can only occur in unskilful hands 
The occurrence of a false passage is indicated b) the sudden onward 
movement of the instrument combined with pain and h xmorrhage 
tl c point is usual!) deflected from the middle line as is plainly seen b> 
the obhquit) of the ru gs at the end of the shaft no urine comes unless 
the urinarj passages are opened behind the stricture On rectal 
examination the instrument can be felt out of the middle line and 
nearer the rectum than is normal and in some exceptional cases has even 
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been found in it A fake passage >s not necessarily a matter of great 
importance, but when extensive may lead to pen urethral suppuration 
and extravasation of urine If the urine is v erv offensive, grave infective 
troubles may ari<e even threatening life Thus in one case the un- 
fortunate patient suffered subsequently from gangrene of the perns, 
necessitating its almost complete removal, in «pite of the fact that a 
free incision was made through th“ perineum into the urethra, and the 
unne drained avvav 

4 Inflammatory phenomena may be lighted up in the prostate, 
and acute epididymitis irduced by extension along the vas deferens, 
these are alvvavs due to infection 

5 Urinary Fever, or as it is sometimes termed, urethral or catheter 
fever, is always liable to develop as a result of the introduction of 
instruments It may occur as a solitarx rigor even ui individuals « ith 
healthy urinary organs, but is much more frequently observed in those 
with damaged kidneys As to Us causation, much discussion has 
ansen but there can now be little doubt that it is essentially infective 
m origin Possibly the in«trument employed may be dirty, or the 
urethra itself contains infective material, especially in its deeper parts 
It is quite sufficient for a slight abrasion to occur near the neck of the 
bladder to allow of the absorption of bacteria, and then general pheno- 
mena show themselves at once Possibly a passing febrile condition, 
with one or more rigors will develop with no more serious phenomena , 
but the trouble is liable to extend from the bladder to the kidney's, 
giv ing rise to py elonephntis 

The cltnical vtam/tslations vary considerably, according to the 
character of the case and the type of infection (a) The simplest 
form consists in the development of a single rigor the temperature 
perhaps running up to io 3 # F , the patient shivers and feels very ill. 
complaining of headache, but when the temperature falls lie soon 
recovers and within a few hours u all nght again (4) Sometimes 
the temperature docs not fall to the normal alter the initial rigor, 
but remains elevated a few degrees for a day or two, and there mav 
even be a repetition of the rigor The patient however, recovers 
perfectlv and no permanent harm is done (c) In the more serious 
cases the symptoms of pyelonephritis supervene and are verv likely 
to prove fatal the patient perhaps dying in seven or eight days 
(i) General pyamia may appear as a complication of the last con 
dition (r) In patients who are commencing the regular passage of 
catheters for enlarged prostate a senes of phenomena develop which 
have been already alluded to (p 1429) and though often mild, are 
of a similar nature (/) Finally suppression of unne may accom 
pany any of the conditions alluded to abov e 

Treatment - The greatest care must always be taken m order to 
avoid infection and it is better to use soft instruments if possible 
rather than silver ones as the latter give rise to more irritation than 
the former and are more likely to abrade the mucous membrane 
For the single ngor following cathetensm the patiert must be 
kept warm plenty of hot diluent drinks given and quinine (3 grains) 
administered If the febrile symptoms continue the ^km and bowels 
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are freely acted on, and a milk diet prescribed, although a certain 
amount of stimulant may be given if necessary , all operative measures 
must be avoided, unless it is essential to relieve obstruction If 
suppression of urine ensue the loins should be cupped in the hope of 
relieving renal congestion, and a free action of the bowels obtained by 
the use of watery purgatives If the urinary secretion is not quickly 
re established, 1 e in forty eight hours, the surgeon should perform 
nephrostomy 1 e opening and draining the renal pelv is, without 
delay selecting for operation the kidney which appears to be most 
tender it may be necessary to incise both kidneys Uraamc symptoms 
may sometimes be relieved by copious and repeated intravenous mjec 
tionsof saline solution, which encourage diuresis and a watery diarrhoea 
The Treatment of Passable Strictures is conducted either by dilata 
tion or by a cutting operation (internal or external urethrotomy) 
Treatment by Dilatation is effected in various wajs, according to 
the nature of the stricture and the urgency of the symptoms Where 
the obstruction is not serious, and an instrument can be easily passed, 
gradual dilatation should always be employed, this consists in the use 
of instruments once or twice a week, steadily increasing in size until 
a No 12 is reached. If the intervals are too short, the urethra may 
become irritated, spasm be induced and the lumen of the canal tem- 
porarily diminished in size, by keeping the patient quiet for a few days 
on a bland diet, and the bowels freely open, the spasm disappears In 
cases where time is an object rapid dilatation may be undertaken by 
the passage of several sizes of bougie at one sitting, for this purpose 
Lister s instruments are particularly useful Where only a very small 
catheter can be introduced, and that with difficulty, continuous dila- 
tation may be adopted by keeping the patient in bed, and tying tn a small 
instrument for fort> eight hours or more, at the expiration of which 
period a catheter several sizes larger can be substituted This m turn 
may be tied in if the patient can bear it, but the presence of a catheter 
within the urethra for any length of time is not always tolerated, 
and may give rise at the end of two or three days to considerable 
constitutional disturbance and fever 
By whichever of these methods dilatation is accomplished, it is 
essential that either the surgeon or the patient should subsequently 
pass an instrument through the stricture, at first every week or two, 
and then at longer intervals, to overcome the tendency to recontraction 
which is ever present 

The Treatment of Passable Stricture by a Cutting Operation is con- 
ducted either by excision or by internal or external urethrotomy 
Excision is certainly the ideal treatment, the urethra being thereby 
restored to a normal condition It has now been frequently under- 
taken, and vnth great success, in strictures of the deeper perineal 
portion of the urethra , it is not so satisfactory when the penile urethra 
is involved Tully an inch of the tube may be excised, and the ends 
sutured together over a catheter The corpus spongiosum must be 
detached from its surroundings to permit of this Sutures are intro 
duced in the upper wall first, then the catheter is placed in position, 
and the remainder of the stitches inserted 
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Internal Urethrotomy is a valuable moans oi treatment when rightly 
employed bat in careless or inexperienced hands ma\ be attended 
with considerable darger It sliould ne\cr be undertaken for im- 
passable stricture* ard therefore it is limited to strictures through 
which at least a filiform sound can be passed, and jet for various 
reasons ordinary dilatation is undesirable Thus it maj be required 
(a) in the treatment of very old and den*e stricture* as also (&) for 
resilient strictures and (c) when the uretlira is so irritable that the 
passage of any instruments is associated with gra'e constitutional 
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reaction (<f) Occasionallj the patient cannot giie the tune to submit 
to ordinary treatment by dilatation, and in order to hasten matters, 
internal nrethrotomj may be desired. 

The operation is usually performed from before backwards and 
Thomson \\ alher s urethrotome {Fie 847) is usually employ ed. After 
irrigating the urethra a special staff is introduced to which is attached 
terminally a fine filiform guide, which passes through the stricture and 
coils up in the bladder \long a groove m the staff is inserted a steel 



Fig S4S -Stub s Shouldered Staff for Extern ax. t RETKEorgin 


rod carrying a triangular knife, sharp at each end and with the apex 
blunt and expanded, so as not to injure the urethral wall during its 
passage \Yhen the knife engages the lace of the stricture its onward 
progress is hindered and then the surgeon times it forward with a 
sharp push thereby dividing the fibrous wall of the stricture this vs 
usually effected along the roof of the urethra. Sev eral sizes of knife 
are available so as to vary the depth of the incision. \ full-sized soft 
catheter 1* passed and tied in bang retained for two or three days 
the patient is then peixmtted to micturate normally . and no instrument 
is passed for a fortnight Hemorrhage sometime* occur* as a sequela. 
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and is not easy to control ice to the perineum and pressure may be 
helpful, or calcium lactate may be given per rectum, in serious cases 
perineal section may hav e to be undertaken and direct pressure applied 
External Urethrotomy, or Syme’s Operation, is required under 
circumstances similar to those needing internal urethrotomy, but is 
chiefly employed when complications arise behind the stricture such 
as a perineal abscess perineal fistula, impaction of a calculus or 
extravasation of urine It is performed by passing a special shouldered 


Scale 3 

Fig 849 — Wheelhousk s Staff 
staff (Syme s Fig 848) the distal end of which is small enough to 
traverse the stricture, and grooved in the middle line the shaft of the 
instrument is of larger size and ends abruptly, so that the shoulder 
rests against the face of the stricture the groove extends on to the 
larger portion for about J inch The patient is then placed in the 
lithotomy position, and the surgeon seated opposite the perineum, 
which is shaved and purified incises it in the middle line deepening 
his dissection carefully so as to reach the groove in the staff behind the 
stricture The knife is then carried forwards to the anterior extremity 
of the groove and inasmuch as it extends on to the shaft of the in- 
strument, the stricture is completely divided Any fistula? which 
exist arc laid open into the median 
wound A full sized soft catheter 
is then passed into the bladder, 
through either the penis or the 
perineum, according to circum 
stances, and retained in position 
for some days the urine being 
syphoned off in the usual way, 
the perineal wound, after Inemor 
rhage has been stopped is packed 
and allowed to heal by granula 
tion The catheter is removed 
carl} or late according to the 
amount of general disturbance 
caused thereby, and subsequently 
a full sued instrument can be 
passed into the bladder dail} 

Tiie Treatment ol Impassakle 
Stricture vanes according to whether or not the condition is com 
plicated with retention of unne 

If no retention is present, it is possible that the tnabilit} to pass an 
instrument is due to some temporary spasm or congestion induced by 
errors of diet or drink, or perhaps by exposure to cold Hence the 
patient should rest in bed for a few days, his bowels be well opened, the 
diet regulated, and a mixture containing some alkaline purgative and 
tincture ol henbane administered 1 urthcr attempts at mstruinenta- 
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Uon should then be made if necessary under an anesthetic and if the 
stricture still remains impassable 11 I eeUouse s operation \rig *50) is 
indicated This consists in incising the urethra m front of the con 
striction tracing the passage backward. and dividing it \ Wheel 
houses straight staff (Fig 849) with a median groove and a blunt 
hook, at the end is inserted down to the stricture and the urethra opened 
just m front of it by cutting down on the groove The staff is then 
twisted round the upper end of the incision drawn up by the projection 
of the hook and the sides of the urethra held apart with artery forceps 
The orifice of the stricture is thus exposed and granulations may often 
be seen projecting from it A fine probe-pointed director can generally 
be insinuated along the urethra through the stricture which is then 
divided. \ full sued instrument is passed into the bladder and retained 
for a few days and the wound is allowed to heal by granulation 
If retention oj unite is present in a case of impassable stricture no 
tune must be lost If seen at an early stage and the symptoms are 
not urgent the patient is given a hot lath and the bowels are opened 
by a warm enema whilst a moderate dose of opium or preferably a 
TO.Qtph.ia ^uppo itory is administered. If the unne is not passed 
naturalh in the bath and the bladder is becoming distended being 
felt in the lower part of the abdomen then suprapubic cystotomy 
must be performed and bougies or -oft instruments passed from inside 
the bladder if not at once at any rate after a day or two Dilatation 
then proceeds in the usual manner 
The chief complications of stricture other than those already men 
Uoned are pen urethral abscess and extravasation of unne. 

\ Pen urethral Abscess is due either to a limited extravasation of 
unne or to the absorption of infective material through an ulcerated 
surface It is indicated by the formation of a hard brawm swelling 
in the penneum or above the scrotum which is tender to the touch 
As it approaches the suriace fluctuation can be detected and the skin 
over it becomes congested and redematous. Constitutional disturb- 
ance and fever ol an asthenic type are also proent Left to itself it 
bursts and usually gives rise to a perineal sinus or fistula discharging 
either pus 01 unne mixed with pus One or many of these fistula; may 
occur and the openings are not limited to the perineum but may also 
be found m the thighs or buttocks In chronic cases, the 'crotal or 
perineal tissues become infiltrated and o' an almost cartilaginous con 
sistency 

Diagnosis — Every abscess in the scrotum or perineum is not neces- 
sarily associated with stricture for simple lmiation of the skm may 
lead to a superficial abscess suppuration in the lacuna or Cowper s 
glands may follow gonorrhma a prostatic or ischio-rectal abscess 
may point m the penneum and the injury inflicted bv the passage of 
instruments or the existence of false passages may lead to a similar 
result 

Treatment consists in letting out the pus through a free incision 
and it is often advisable to take the opportunity of dealing radically 
with the stricture by section at the same tune Perineal fistula; can 
rarely be cured without operation since although tl e stricture may 
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be completely dilated, the discharge of urine and pus continues In 
these circumstances Syme’s or Wheclhcuse’s operation is the proper 
treatment 

Extravasation o! Urine is a condition due to a solution of continuity 
of the urethral walls, allowing the urine to find its way into the perineal 
and scrotal tissues It usually results from over distension of the 
urethra behind a neglected stricture, during some violent effort at 
micturition, the patient experiences severe pain and a sensation as if 
something had given way in the perineum, followed by a feeling of relief 
This, however, is of short duration, as it is soon succeeded by the local 
and constitutional effects of extravasation Occasionally the onset 
of symptoms is more gradual, being preceded by a peri urethral abscess, 
which bursts into the urethra, at each act of micturition the cavity 
becomes more and more distended with unne , finally the wall yields, 
resulting m diffuse extravasation The same phenomena are produced 
in cases of traumatic laceration of the urethra if the patient attempts 
to empty his bladder 

The membranous urethra is almost always the site of the rupture, 
the urine finding its way subsequently through the anterior layer of 
the triangular ligament and being guided towards the anterior ab- 
dominal wall by the arrangement of the fascise The root of the penis, 
covered by its appropriate muscles. lies in an mterfascial cul de-sac, 
formed by the anterior layer of the triangular ligament above and the 
deep layer of the perineal fascia {or fascia of Colles) below, these two 
layers are continuous passing round the transversus perinei muscles, 
and are both attached laterally to the ischio-pubic rami Into this 
space the urine finds its way, after the anterior layer of the triangular 
ligament has yielded, and owing to the fact that its passage backwards 
and laterally is checked by the attachment of the fasciae, it is necessarily 
forced forwards, infiltrating in order the perineum, scrotum and body 
of the penis If more extensive, it travels along the spermatic cords 
to the anterior abdominal panetes, its passage downwards into the 
thighs being prevented by the attachment of the deep layer of the 
superficial fascia of the abdomen to the fascia lata just below Poupart’s 
ligament In the most severe cases the urine may even find its way as 
far as the axilla: 

The Effects of extravasation of urine following a stricture are alwajs 
serious, inasmuch as it is almost certain to be foul and alkaline, and 
hence wherever it travels it gives rise to a grangrenous cellulitis The 
parts at first become infiltrated and brawny, but soon necrosis of the 
cellular tissue occurs The congested and cedematous skin turns to 
a dusky purple or black colour, and finally gives way or separates, 
a'Auwmg exit to a mixture oi pus, unne, and decomposing s'loug’n oS 
a most offensive and penetrating odour The superficial loss of sub- 
stance may be so extensive as to lay bare both testicles, and even the 
body of the penis, or part of the anterior abdominal wall The in 
flanunatory process is necessarily associated with severe constitutional 
disturbance, at first characterized by high fever and a quick, bounding 
pulse, but later on the temperature may become subnormal and the 
patient profoundly collapsed from tox'cmia 
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The Treatment consi-ts in call) and free incisions so as to give e»t 
to the urine and pus, ard to prev ent. if possible, the sloughing of the 
d in and subcu tar ecus tissues. Evert part that the unre has in- 
filtrated must be dealt with in this wav. thus the penneum should be 
inched in the middle line, the scrotum is sumlarh divided if need be, 
down to the urethra the testicles being laid on either «ide, but. if 
possible this should be avoided. The penis should be inased. when 
nece&>ar\ on either 'ide of the nreihra, and along the dorsal surface. 
It is often possible to expel a large portion of the urine, especially in 
the scrotum b) firmly squeezing the infiltrated tuques. I full sized 
catheter must be passed into the bladder, ard to effect this the urethra 
has often to be laid open and the stricture divided, penreal drainage 
is always preferable for these cases The parts should be subsequent!} 
dressed with gauze soaked in flame, eusol, or hyperto*nc saline solution. 
Frequent hip-baths mav be emplo) ed, and a continuous sitz bath is very 
valuable for a «hort tune \s soon as the wounds become clean, the} 
should be dressed in the ordinary » a\ to allow them to granulate. The 
general health of the patient must of course be attended to, plent} of 
easil} assimilated nouridunent, stimulant', and quinine being ad- 
ministered. 

Affections of the Penis. 

Phimosis, when complete is a condition in which the prepuce is «o 
long and the onfice so narrow, that it cannot be retracted behind the 
corona. It is usuall} Congenital in origin and ma} exist to 'uch a 
degree as to render micturition impossible. More frequent!} the 
opening is a verj small one (pinhole prepare), permitting micturition, 
but leading to imtabiht} of the bladder from the obstruction. In 
such cases the prepuce is usuallv adherent to the glam,, and considerable 
irritation is earned b} the retention of the smegma secreted b} Tyson's 
glands this ma} collect and become so inspissated as to give rise to 
definite concretions. The child pulls at the foreskin, owing to the 
itching produced, and thus a symptom of vesical calculus ma) be 
simulated, \ttacks of balanitis are also frequent, and should the 
prepuce be withdrawn paraphimosis is almost certain to follow If 
allow ed to re main untreated long enough distension of the bladder, and 
ev en h> dronephro'is ma) 'uperv ene This condition is often provoca- 
tive of masturbation, and is certain to aggravate the symptoms of 
v enereal disease there is but little doubt that it acts as a predisposin' 1 
cause to epithelioma of the perns Phimosis also occurs as an Acquired 
condition resulting from the cicatrization of venereal sores. 

The Treatment of phimosis consists in orcumcision Other methods 
have been suggested, eg dilatation of the prepuce, and mere!) slitting 
it up but the) are not satisfactory 

Cutumcaioa should always be performed on children with a long 
prepuce within the first v ear of life since at that time the parts are 
but shghtl) developed, the operation is a trifling one and but little 
inconvenience is sub'eqaenll) experienced the longer it is postponed 
the more troublesome does it become The best method of operatu-g 
is as follows The dorsal aspect of the prepuce is put on the stretch b) 
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grasping it on either side of the median line with a pair of catch forceps 
a director is then introduced between it and the glans, and held exactly 
in the middle line, and the prepuce slit up with a curved pointed 
bistoury or scissors The lateral halves are now separated from the 
glans, adhesions, if necessary, being broken down, so as to enable all 
retained smegma to be removed, and the corona glandis defined The 
redundant preputial tissue, both skin and mucous membrane, is cut 
away on each side by scissors, special attention being directed to the 
removal of sufficient tissue on the under side to prevent the unsightly 
projection so liable to follow In adults sev eral arteries wall require 
to be ligatured, especially that m the frzcnum, but in a child the haemor- 
rhage is trifling Having carefully trimmed up the edges and snipped 
off ragged corners, so as to render the margins of the wound regular, 
catgut sutures are inserted to prevent any raw surface being left ex- 
posed in children only a few are required, but possibly a considerable 
number in adults, a continuous suture should never be emplojed The 
wound is dressed with strips of gauze, and around this a wisp of sterile 
wool, retained in adults by a narrow , 

bandage Considerable after-trouble is 
sometimes experienced from nocturnal ' 

erections, which may be so marked and 
prolonged as to tear through the stitches 
to control this the patient s bowels should / /u A\\ 

be freely opened, and he should be kept / \ 

on a low and unstimulating diet, and / y rr-f \ \ \ 
bromide of potassium or other sedatives / fa \r ' \ 
administered The stitches are usually / v \ 

removed at the end of five days, and the J \ 

parts are then dusted over with a mixture ,\ K 

of powdered boric acid zinc oxide, and -J | 4 

starch so as to reduce thsir sensitiveness Fl0 , , _ Reo „„ io „ 0 , 
When a phimosed prepuce is com Paraphimosis 

pletely retracted, the patient often finds 

it impossible to replace it, thus giving rise to a condition known as 
Paraphimosis. It is due to the narrow orifice of the prepuce getting 
behind the corona, and is characterized by great cedema ana congestion, 
not only of the exposed mucous membrane, but also of the glans itself 
If left untreated, ulceration takes place along the line of constriction, 
and the parts become fixed in their deformed position, the vessels sooner 
or later accommodating themselves to the new conditions, and the 
oedema slowly disappearing In some cases sloughing of the glans 
may occur 


Treatment consists m forcible replacement of the prepuce This 
is accomplished by grasping the penis between the first and second 
fingers of each hand, and compressing the glans penis with the thumbs 
so as to empty the vessels and diminish the amount of cedema present, 
and thus reduce its size (Tig 8^1) At the same time the fingers draw 
the prepuce forwards, and thus finally reposition is effected When the 
cedema ol the prepuce is very marked, it should be punctured in several 
places to permit the escape of serum and diminish the tension, previous 
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to reduction a> just described In more advanced caxs repoiition 
becomes impossible ard then the narrow constricting hand causeOiDy 
the onnee of the prepuce must be divided on the dorsal aspect inis 
will free the parts which can be ■vjJxqucntly drawn forwards ana 
after the ccdema Us been reduced by appiyirg Iotio plumb! tor a Jew 
da vs circumcision maj be advantageously undertaken 

Balanitis, or inflammation of the glans mat be simple m nature, 
arising from want of deanhress in a person with a long foreskin but is 
more frequently associated with gonorrhoea or soft dinner es. Ihe under 
surface of the prepuce is often involved and then the term Ealano- 
posttutis sometimes applied to it \ purulent discharge escapes 
from under the prepuce which is often swollen and cedematous. 
Occasionally when a considerable degree of phimosis exists the under 
urface of the prepuce mav become 
ulcerated and even perforated, 
allowing the glans to protrude 
through its upper surface. 

Treatment. — In simple cases all 
that is required is to cleanse the 
parts thoroughly by washing be- 
neath the fore-kin and then to applv 
lead lction on lint between the glans 
and the prepuce but when there is 
much discharge and the foreskin is 
long and swollen or if perforation 
is threateurg the prepuce must be 
slit up and after the pans bav c been 
restored to a healthy state, the 
redundant tissues should be cut 
away by a modified circumcision 
For Soft Chancre and Syphilis, see 
pp i 3 i and i 3 S 

Herpes not uncommonly affects 
the prepuce ard glans It mayresult 
from simple local irritation mere 
especially in gouty irdmduaJs but is mo-t frequently seen in patients 
who have suffered from syphilis and is then likelv to be somewhat 
intractable It manifests itself as a crop of small vesicles on a 
hyper ami c base which become abraded leaving a number of small 
ulcers It is preceded bv neuralgic pain and accompanied by much 
itching and irritation The only treatment required is to keep the 
parts dean and dust them over with pow dered ojade of zinc and starch 
In the majority of cases the disease lasts from a week to ten days 
Warts (Fig 852I often arise on the penis in the shape of red. vascular 
excrescences usual lv pedunculated and sometimes of considerable size 
Thev are met with most frequently as a *equcla of gonorrhoea and must 
be carefully distirgmJied from mucous tubercle* They should be 
treated bv snipping away with scissors and cauteming the base with 
a galv ano-cautery Toe \ ray a are also Useful m their removal when 
very extensive 
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Horns are also occasionally seen arising from the body of the penis 
They are of the usual sebaceous type, as described at p 460 and should 
be excised 

Epithelioma of the penis rarely arises except in patients who are the 
subjects of congenital phimosis or possess long foreskins, and hence 
is said to be unknown amongst the Jews It usually commences in the 
sulcus behind the corona glandis, and rapidly spreads to the surrounding 
parts, manifesting itself either as an irregular papillated, wart like 
outgrowth or as a diffuse infiltration ulcerating early, and leading 
to considerable destruction of tissue (Tig 853) At first the prepuce 
becomes distended, producing a sanious discharge which contains 
epithelial cells as well as pus corpuscles, but later on both the prepuce 
and the body of the penis ar einvaded, and, owing to its great vascularity, 
the disease makes rapid progress The inguinal glands are early 
affected, but when the body of the 
penis is involved, the lumbar glands 
are also implicated 

Treatment consists in amputa 
tion of the penis whenever the 
disease is sufficiently limited to 
lead to the hope that it can be 
eradicated When confined to the 
distal end of the organ, the opera 
tion may possibly be performed 
through the body, but it is much 
more logical and more in accord 
with modern scientific dicta to re 
move the whole organ The lym 
phatic field connected with the 
perns ought also to be cleared, as 
in any other case of cancer This 
is not difficult to effect as regards 
the inguinal glands, but is impos 
sible as regards the pelvic or lumbar 
glands Oblique incisions are made 
in cither groin, and through these 
the glands, together with the vessels and fat surrounding them, are 
gathered up and turned down and in towards the root of the penis, 
where, if the amputation is to be total, they can bo taken away 
together with the body of the penis in one portion, without diviston 
of the 1} mphatic trunks Unfortunately, lymphatic cedema of the legs 
may develop after this procedure if it be thorough 

During the last few years radium has been used in the treatment of 
carcinoma of the penis, and lias given excellent results Suprapubic 
c> st ostomy is required before radium can be used The primary grow th 
in the penis is surrounded by small radium needles, w Inch are left i« situ 
for eight to ten days, the dosage being about 2,000 mg hours The 
inguinal glands arc treated bv Columbia paste plaques, each containing 
about 30 mg of radium These plaques are applied to the groins 
eighteen hours each day for a period of twenty days, the dosage aimed 
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at being 14000 me hours The suprapubic cjstostomj is allowed 
to heal after the radium treatment is completed 

impt tation through the Id v of the penis is an operation of but little 
difficult} The shut around the organ ts divided by a circular incision 
and retracted a little The corpora cavernosa are then cut through 
and the corpus spongiosum divided half an inch loner down Bleeding 
is arrested b> securing the divided vessels five ligatures are usual!} 
required 1 u one for the artery to each corpus cavemo«um one for 
each dorsal arter> and one for the arter} to the septum The fibrous 
sheaths of the corpora cav emosa are then ov c-rstitched so as to dose 
the vascular spaces and the urethra split on its inferior aspect for 
about a centimetre The shin on the under side of the penis is 
similarl} incised in a longitudinal fashion and the urethral mucous 
membrane is stitched to it The remainder of the incision is closed 
m the usual way 

Amputation of 0 <, diole penis is a more senom» operation The 
patient is placed in the lithotomy position and the perineum after 
being shaved and purified incised freely m the middle line The 
corpus spongiosum is traced backwards and divided at such a level 
as to allow tile mucous membrane lining the proximal portion of 
the urethra to be stitched to the skin at the posterior angle of the in 
ci&ion The corpora cavernosa arc freed from their connections and 
separated at their origins from the iscluo-pubic rami by the knife or 
suitable raspatories An elliptical incision is then made round the root 
of the penis the dorsal vessels are divided and secured and the sus- 
pensor} ligament cut through The penis can then be drawn forwards 
and by a few final touches of the knife complete!} remov ed. All bleed 
ing points are ligatured and the anterior wound dosed bv a continuous 
suture in the middle line a drainage-tube being placed in the penneal 
portion for a few dajs The results of this operation have on the whole 
been ver} satisfactory and by the use of a suitable contrivance the 
patient need not assume the sitting posture in order to micturate He 
will require to carry about with him a small metal funnel bevelled to 
fit the perineum and with a spout directed forwards An excellent 
one was extemporized by a patient from the ro^e of a watering-can the 
perforated top having been removed and the edges smoothed and 



CHAPTER XLVI 


AFFECTIONS OF THE TESTIS, CORD, SCROTUM, AND 
SEMINAL VESICLES. 

Congenital Affections o! the Testis — It is scarcely necessary to state 
that the testicles are not developed in the scrotum, but from the 
posterior wall of the abdominal cavity so that they lie at first behind 
the peritoneum close to the kidneys The body of the gland arises 
from the so-called genital ridge, which is covered by columnar epithelial 
cells, and lies to the mesial side of the Wolffian body Th e vasa efferen tia 
are developed from the tubules of the latter structure, coming into 
relation at a later date with the seminal tubules the vas deferens is 
formed by the Wolffian duct 

Occasionally the body of the testis is entirely absent, and a few cases 
are on record of absence or deficiency of the vas Very rarely tu o testicles 
have been developed on one side, and have both found their way into the 
scrotum ( polyorchism ) 

The passage of the testis from the abdominal cavity to the scrotum 
takes place at about the end of the eighth month of intra uterine life 
The gubernaculum testis assists in this process, but whether its function 
is to direct or to effect the descent is still somewhat doubtful It con- 
sists of a band of involuntary muscular fibres which traverses the in 
guinal canal, and is attached above to the posterior peritoneal wall of 
the abdomen and possibly to the testis, and below to the abdominal 
wall, to the pubis, and to the bottom of the scrotum The guber- 
naculum is supposed to exert traction on the testis and peritoneum, 
thereby determining the formation of the tunica vaginalis in the first 
place, and the descent of the testis slightly later 

Two chief forms of malposition of the testis are described arising 
either from its incomplete or abnormal descent 

i Incomplete Descent or Retention of the Testis — The testis may 
remain in the abdominal cavity attached to the abdominal wall by a 
mesorchium (reteniio abdominahs ) , more frequently it is found just 
within the internal abdominal ring (reteniio ihaca) , but most commonly 
it occupies the inguinal canal, or lies just outside of it (reteniio ingutnahs ) 
The organ in the tatter position is freely mobile, being readily pressed 
up towards the abdominal cavity The cause of this condition must be 
looked for m some defective action of the gubernaculum It is easily 
recognized by the absence of the testicle in the scrotum, and in the 
inguinal variety the organ can usually be detected as a small movable 
swelling about the size of a horse-bean The scrotum on the affected 
side is imperfectly developed. In any of these varieties a late descent 
of the testis may occur, usually accompanied by a congenital hernia, 
possibly of an interstitial type 
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z Malposition of the Testis.— Two chief forms are described 
(a\ Ectopia Pertncalts —In this variety the testis finds its ray into the 
perineum slipping along the groov e betw een the thigh and the scrotum 
It may e\ist as a congenital condition or may follow a late descent of the 
testicle and always causes considerable inconv emenceto the patient 
especially on sitting or nding (t) Ectopia Crttrahs The testidc here 
lies on the inner sided Scarpa s triangle in the region of the saphenous 
opening It is said to escape along the crural canal but more probably 
it passes down the inguinal canal as usual and then finds its way o\ er 
Poupart s ligament to this situation When as not uncommonly 
happens a congenital hernia also exists it may trav el outwards to the 
anterior superior spine being directed there by the arrangement of 
the fascist asm a femoral hernia (extra parietal interstitial hernia 


P 1284) 

In ca_es of retamed or misplaced testis the spermatogeme function of 
the organ is rarely dev eloped or at most merely for a v ear or two about 
the age of twenty Pam is not unfrequently complained of coming on 
in attacks which last for a short time and then disappear probably due 
to slight injuries or torsion. Fibrosis of the testis follows m time and 
total degeneration is the ultimate outcome If only one organ is 
affected but little harm follows but if both are rnv oh ed the individual 
is probably rtcnle 

Complications of a Retained or Mu placed Testicle — 4 ny of the con 
ditions to be described hereafter m this chapter may in\ oh e a retained 
or misplaced testicle just as if it were in the scrotum and give n^e to 
considerable trouble especially when the organ is lying in dose 
proximity to the peritoneum. A testis misplaced or retained in the 
inguinal canal is much exposed to injury and a subacute traumatic 
orchitis often occurs It is stated that such organs are very prone to 
become the seat of malignant disease at a later period of life 
Treatment — Most promising results are obtained by either endo- 
crine or surgical measures between the ages of six and twelve rather 
than leaving the patient to attain the age of puberty in the hopes that 
some further descent may occur Endocrine treatment consists of 
giving injections of Pregnyl or some allied sub-tance which un 
doubtedly does encourage descent in about one-third of the cases 
The usual dose is about 500 rat units given intramuscularly It is 
said that m some cases this treatment tends to produce premature 
and precocious development Injections are gnen twice weekly up 
to a dozen 


Operation — Orchidopeyy — The principle of all operations for orchi 
dopeiy is firstly to elongate the cord without damage to the «per 
malic vessels by dividing fibrous and muscular bands and by 
straightening its tortuous path The fixation of the testis to the 
bottom of the scrotum may be done by one of three methods 

OmPrcdannc s operation consists m making a small incision in the 
scrotal septum and pas mg the testis through to the opposite «crotaI 
compartment 

Torek s operation consists of fixing the testis to tl e fascia lata of 
the thigh and sewing the skm of the scrotum to the edges of this 
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wound which is separated by a second operation some three or four 
months later 

Thirdly maintenance of the testicle in the scrotum by means of 
a twisted silver wire sphnt fixed above to the periosteum of the pubis 
and stitched to the tunica albuginea at the bottom end This splint 
is removed m about fourteen days by making a small cut over its 
projecting lower end 

In any of these three operations the important part is care m dividing 
the coverings of the cord paying particular attention to the spermatic 
vessels and m cases of bilateral maldescent only one side should be 
done at a time 

Orchtdeclomy — If the one testicle is fully descended into its scrotal 
compartment and at operation on the maldescended side difficulty is 
experienced m obtaining sufficient length of spermatic cord to allow 
rejiosition in the scrotum orchidectomy would seem indicated as 
sufficient internal and external secretion would be available from the 
healthy side 

In all these operations attention must be paid to any hernial sac 
which is frequently present which mu«t be dissected off the cord and 
its neck transfixed and tied off in the usual way 

Another condition met with congenitally is Inversion of the testis, 
the epididymis lying in front, and the body of the organ behind It 
is of no clinical significance, except that in careless hands the testis may 
be injured in tapping a hydrocele 

Torsion ol the Spermatic Cord results in acute strangulation of the 
testis The cause still remains unknown but several of the cases 
recorded have been associated with late descent of the testicle, and 
others have been attributed to twists and strains The symptoms are 
tolerably characteristic the patient complains of an acute sickening 
pain in the testis which persists until gangrene has supervened, ana 
may then disapjrcar it is accompanied by a certain amount of pyrexia, 
and the appearance of a tumour either in the inguinal region or in the 
scrotum Tlic testicle, slightly enlarged is felt below, and above it 
a larger mass consisting of the twisted cord and the congested and 
swollen epididymis In some cases the latter swelling has been crepi- 
tant. owing to the development of gases due to its putrefaction The 
condition is very likely to be mistaken for a strangulated hernia, which 
it closely resembles, but the presence of fever and the absence of 
abdominal distension and of faecal vomiting arc important distinctive 
signs, moreover, constipation, though often present is never absolute 
If the testis is situated in the scrotum, the cord and inguinal canal arc 
found to be clear, but if in the canal, the affected side of the scrotum 
is tmptv The only Treatment possible is exploration and removal 
of the inflamed or gangrenous testis and cord unless the case is seen 
x cry eailv , when it may be feasible to untwist it 

Inj ones 0! the Testia and Cord. — Contusion is a very common form 
of injury It arises from blows. Licks, squeezes, and the like, and is 
always associated with immediate pain of a most MCkentng and intense 
character, which is not only experienced in the testicle, but also radiates 
along the coni towards the loins and back, and down the front of the 
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thigh Sev ere '■hock accompanies the pain, and may be so profound as 
to lead to a fatal issue \vvell marked traumatic orchi Us oft en follow, 
and this may in turn cause atrophy of the organ although the same 
condition sometimes occurs without much e\ idence of inflammation 
as a result of thrombosis and occlusion of the spermatic ves>els \ 
hrematocele i» also induced by a subcutaneous lesion of this nature 
Treatment consists in keeping the patient m the recumbent posture 
with the scrotum well raised, and in applying fomentations or an 
icebag 

Penetrating Wounds or Punctures are uncommon except as a result 
of «urgical treatment, eg tapping a hydrocele A certain amount of 
hcemonkage usually follows whilst the immediate lesion is associated 
with sev ere testicular pain If the wound becomes infected, the tubules 
are likely to protrude, and a hernia testis may result. All that is 
ordinarily required is to purify the parts and allow them to heal, 
sutures should not be inserted into the tunica 
albuginea if there is ani doubt as to the 
wound being sterile If the gland is totally 
disorganized castration must be undertaken 
Hematocele, or a localized collection of 
blood in the tunica vaginalis or cord, is a 
common result of injuries 

i Hasmatocele of the Tunica Vaginalis arises 
from traumatism such as a sudden blow or 
set ere strain, and occasionally follows the 
tapping of a by drocele if a superficial v essei 
has been ruptured or punctured or if the body 
of the testis has been wounded, it mai, how- 
ever, be due to general oozing from dilated 
capillaries m the serous membrane owing to 
the sudden relief of tension It also occurs 
more or Ies» spontaneously m connection with 
malignant disease The History generally 
given is that the patient was seized with a 
sudden sickening jam to the testicle, which 
became quickly enlarged without any evidence of inflammation, 
blood was extravasated at the same' time into the «crotum, tiie 
integument becoming discoloured in a few day 3 (Fig S34) At first 
the swelling is smooth and fluctuating exactlv resembling a hv dro- 
cele except in the ab-ence of translucency ’ but owing to a de- 
P°' ,t °f fibnn on the walls, it soon becomes hard and firm closely 
simulating a solid tumour In slight cases the blood is enuely 
absorbed but when the effusion is considerable the coagulum is hkelv 
to persist On laying open such a swelling the testicle is usually found 
in a healthy state, but the enlarged tunica is occupied bv blood stained 
fluid suSTowwded by a mass of fibrinous coagulum, part of which is 
deposited in lamina; npon the walls and part remains as shreddy masses 
proj ecting into 1 ts lumen In v ery chrome cases the walls of the tunica 
become thick and indurated, and may e\ en undergo calcareous changes. 
Suppuration is sometimes met with as a result of auto-infection The 
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Diagnosis of a hematocele in the earlier stages is easily made, but when 
it has solidified it can only be suspected by the history, and by the 
exclusion of other sources of enlargement, an exploratory incision or 
puncture is often necessary to settle the diagnosis Treatment. — When 
the patient is seen soon after the injury, he must be kept at rest, the 
parts elevated, and evaporating lotions applied if the effusion is large, 
removal of a portion by aseptic tapping is helpful In more chronic 
cases it may be necessary to lay the cavity open and remove its con- 
tents, but if the tunica lias become thick and indurated, and the testis 
atrophied, castration may be advisable 
2 Hoematocele of the Cord is rarely seen A swelling of considerable 
size rapidly forms, extending along the cord from the inguinal region 
to the scrotum but the testis remains free and unimplicated Such a 
condition may be mistaken for an omental hernia, but the tumour is 
more uniform in consistency, more rounded in outline, irreducible and 
without impulse, the history of an injury will assist the surgeon m 
making a correct diagnosis Treatment in the early stages consists in 
the application of evaporating lotions, and later on, if the blood clot 
is not absorbed, the cavity may be laid open and the coagulum rc- 
mo\ed 

Rupture of the Vas Deferens has resulted from sudden strain, but is 
a very rare accident It may affect the intra abdominal portion of the 
vas, and then gives rise to hamorrhage from the urethra together with 
some amount of fe\ er and hypogastric pain, leading possibly to atrophy 
of the organ Rupture of the extra abdominal portion is followed by 
enlargement of the testis and perhaps scrotal hemorrhage This was 
associated in a case under our observation with haemorrhage from the 
urethra on attempting coitus shortly after the accident and subse- 
quently with severe pain and swelling of the testis produced by the 
same act, but atrophy did not follow Attempts have been made to 
restore the continuity of a ruptured vas but without much success 
if this fail, and the condition occasions inconvenience, it is best treated 
by castration 

Inflammatory Affections of the Testis may be chiefly confined at their 
onset either to the body of the organ or to the epididymis, m the former 
case the term Orchitis is applied to it, in the latter Epididymitis ; as the 
case progresses both portions are involved in the process, either condition 
may be acute or chronic 

Acute Orchitis most frequently results from injury, but it is also met 
with as a primary affection in gouty and rheumatic individuals, some 
times arising spontaneously , or it may follow mumps, typhoid, or other 
eruptive fevers, and it is always to some extent associated with epididy- 
mitis In mumps it may precede the parotid lesion, or may even occur 
without it 

The testicle becomes considerably enlarged, exceedingly painful, and 
tender to the touch The shape of the organ is more or less globular 
(Fig 855 A), and the pain is of a peculiarly sickening character, ex- 
tending upwards along the course of the cord towards the back and loins 
The scrotal integuments become red and infiltrated, and, owing to the 
acuteness of the process, more or less adherent to the coverings of the 
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gland A plastic or serous effusion into the tunica vaginalis is some 
tmies prc-cnt giving rise to what is known as an acute hydrocele 
Some constitutional disturbance aceompamcs the process the tempera 
ture being elevated two or three degrees and v omiting and constipation 
are marked symptoms It is unusual lor suppuration to ensue but an 
abscess occasionally forms and then after the pus has been let out 
a hernia testis may follow Atrophy is a more common sequela 
especially m adults beng caused by constriction of the vessels and 
tubules owing to organization of the inflammatory exudate 

Acute Epididymitis is almost always due to the extension of an in 
flammatorv process from the uretlira the usual cause being gonorrhoea 
it occasionally follows the passage of instruments or the lodgment of 
a calculus or it may be secondary to affections of the prostate if 
pyococci are present It is ushered in by pain in the inguinal region 
and perhaps in the hypogastnum along the course of the vas deferens 
which soon extends to the scrotum The testicle becomes enlarged but 
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its shape is that of an elongated oval somewhat flattened laterally 
The epididymis is readily felt as a crescentic swelling partially over 
lapping the gland in all directions and in its concavity the rounded 
outline of the anterior wall of the testis can usually be distinguished 
(Fig 833 B) or the tunica vaginalis distended with fluid. The scrotum 
is red (Edematous and adherent to tl e testis and the cord is infiltrated 
enlarged and tender The same constitutional symptoms are met with 
as m orchitis Suppuration is perhaps more common than after the 
latter affection since the condition is usually due to 3 suppurating 
inflammation of the deeper parts of the urethra but it is a rare com 
plication Atrophy of the testis is a not infrequent result in cases which 
are not efficiently treated the plastic material exuded into the epididy 
mis being organized into fibro-acatncial tissue and constricting the 
spermatic v easels an acute attack of double epididymitis may in this 
wav render the individual sterile 

The Treatment of both these conditions in the acute stage consists 
in keeping the patient in bed with the scrotum supported on a ■mall 
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pillow The part is assiduously fomented, c\cept when the case is 
seen very early, and then an icebag or Leiter's coil is employed Pain, 
if severe, may be mitigated by a hot sitz bath or by morphia supposi 
tones As regards general treatment, the patient, after a preliminary 
dose of calomel, is kept on a fluid, unstimulating diet, and alkaline 
purgatives are administered with the addition of tincture of henbane 
or opium as a sedative, if the pulse is hard and the temperature high, 
vinum antimomahs in 10-minim doses is also beneficial When the 
acute stage is passed the organ usually remains enlarged, and for a 
time somewhat tender it is then best treated by strapping with lead 
plaster, or with the emplastrum ammoniaci cum hy drargyro This 
must be continued until all signs of thickening and induration have 
disappeared 

Subacute or chrome forms of inflammation are also met with affect- 
ing the testis or epididymis, either as a consequence of the above, or 
resulting primarily from blows or strains The characteristic enlarge- 
ment is readily detected, associated with a certain amount of tender 
ness A useful diagnostic point between the chronic epididymitis 
following gonorrhoea and that due to syphilis is that the former usually 
involves the globus minor and the latter is almost limited to the globus 
major The condition is best treated by strapping and perhaps the 
administration of small doses of mercury and iodides may assist in the 
absorption of the inflammatory products Chronic orchitis is very 
similar to the enlargement produced by syphilis, from which, indeed, 
it can only be distinguished by the Wassermann reaction being negative 
and the absence of a syphilitic history 

Tuberculous Disease ol the Testis.— This affection is most commonly 
seen in young adults with a distinct tuberculous history, but it also 
occurs in otherwise healthy individuals It may commence as a 
primary affection of the epididymis, or may be secondary to tuber- 
culous disease elsewhere 

Pathological Anatomy. — The process originates in the connective 
tissue of the epididymis, and runs its usual course, at first consisting 
merely 0! a deposit of miliary elements around the vessels, which by 
their coalescence and caseation lead to the formation of cheesy 
masses, and these at a later stage may emulsify and give rise to 
abscesses It may be limited to any one part of the epididymis 
(most often the globus major), or may widely infiltrate its substance, 
causing a general enlargement (Tig 856) In the latter case it early 
tends to spread, either into the body of the testis or along the vas 
deferens The corpus Highmonanum becomes first involved by a 
similar deposit, and finally the inteitnhnlar connective tissue of the 
gland, this is always associated with overgrowth of the epithelium 
in the tubuh Stminifen, the cells after a time undergoing fatty dc 
generation, and perhaps to such an extent that, on microscopic 
section, the normal appearance of the organ has entirely disappeared 
An abscess may form within it. and find its way to the surface by* 
burrowing through the tunica albuginea, the visceral and parietal 
layer* of the tunica vaginalis having previously become adherent. 
After the pus has escajped, a hernia testis is likely to develop When 
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the procc** extci ds upwards along tl e cord tl e \a* is man !y unr Ji 
cated becoming ptrceptibK thickened the oilier structures of the 
cord being but little affected The disease spread* along the \a* on 
the outside of the bladder to the * esicukc saninales and prolate 
anl may even involve the ba«c of the bladder the ureter* ana 
kidneys Lastly general dissemination of tuberculous disease may 
occur and it is a curious fact that meningeal mischief is n t very 
uncommonly associated with genital tuberculosis 

Clinical Signs —The disease 15 generally unilateral altl ough the 
other testicle often becomes involved at a somewhat later date It* 
onset may be abrupt or gradual in the former case the attack simu 
lates an acute orchitis but at the end of a few weeks although the pain 
subsides the swelling persists 
bong followed by the develop- 
ment of abscesses containing 
cheesy pus In the more chronic 
cases one or more linn and mdu 
rated nodules which are free from 
tenderness are felt in the epididy 
mis but more often the w hole of 
this structure is found to be en 
larged and thickened forming a 
painless crescentic swelling sur 
rounding the posterior lialf of the 
body of the testis from which it :s 
Usually separated by a detpgroove 
or sulcus. Theepididvmisisnodu 
lar and craggy to the feel and 
may be of unequal consistency 
areas of softening bung inter 
posed between portions which are 
distinctly hard. The vas is early 
thickened whilst the other struc 
tures of the cord are but little 
involved the thickening is more 
or less nodular and almost 
beaded ui Us consistency The 
bodv of tl e testis may be involved and enlarged the line of demarca 
non between it and the epididymis becoming indistinct Testicular 
sensation remains as long as any normal glandular tissue exists and 
effusion into the tunica vaginalis is not usual When suppuration 
occur* the pain increases especially if the ab*cess is in the substance 
ol the organ As it finds its way to the surface the skin becomes 
adherent to the testis and is red and congested Gradually fluctua 
lion manifests itself and the escape of the pus may be followed by a 
hernia testis An abscess forming in connection with the epididymis 
is less painful and may attain considerable dimensions before it 
bursts it nev er giv es rise to a hernia testis Extension of the disease 
to the seminal vesicles causes no characteristic symptom* and is only 
detected on rectal examination when however the base of the bladder 
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and prostate are affected considerable dysuria and irritability of the 
bladder are induced 

The differential diagnosis is discussed at p 1472 

Treatment — If seen in the early stage, when the disease is limited 
it is possible that sanatorium treatment will suffice but if the lesion is 
at all extensive operative measures should be undertaken 

When the whole epididymis is enlarged and solid and the body of 
the testis more or less normal epidtdymectomy will usually suffice 
In this procedure the tuberculous mass is freed from the body of the 
organ the spermatic vessels lying on the inner side are carefully 
guarded and the vas is dissected out and cleared as high as possible 
The presence of an abscess or sinus is no contra indication since it 
merely involves a somewhat freer removal of scrotal integument 
Should foci exist in the body of the testis they are likely to atrophy 
subsequently or they can be scraped out at a later date In this way the 
internal secretory function of the gland can be retained although its 
use as a generative organ is lost — a retention the more important owing 
to the likelihood of the other testis being subsequently invaded Even 
if the vas is thickened at the external abdominal ring or the vesicui® 
enlarged it need not deter the surgeon from operating since Nature 
will often deal effectively with what is left if accessible portions are 
removed 

Castration is reserved for cases where the testis is disorganized 
and its value as a secreting gland totally destroyed Of course 
the cord is also removed after division as high up as possible 
Surgeons who believe that the epididymis infection is secondary to 
that of the seminal vesicle remove the epididymis vas and seminal 
vesicle through an inguinal incision the approach to the last named 
being extraperitoneal 

Syphilitic Disease of the Testicle — The testicle may become affected 
either m the late secondary or in the tertiary stage most commonly 
it results from the acquired variety but occasionally is met with in 
the inherited 

Secondary Syphilitic Epididymitis is unusual It occurs as a chronic 
enlargement of the epididymis associated perhaps with a hydrocele 
about six to twelve months after infection The case is very similar to 
a simple chronic epididymitis but the nodular thickening mainly in 
volves the globus major and is usually symmetrical It quickly dis 
appears on the commencement of treatment 

Tertiary Syphilitic Orchitis is observed at a much later period of the 
disease even twenty or thirty years after infection It is not infre 
ouentlv bilateral Pathologically* it resembles the majority of tertiary 
manifestations 111 consisting of a diffuse infiltration accompanied by 
overgrowth, of the connective tissue If the process affects equally 
the whole organ the ordinary syphilitic sarcocele or sclerosis of the 
testis results if it is more localized in its distribution the gummatous 
variety is said to be present (Tig 8^7) The former affection is much 
more common than the latter 

In the tertiary syphilitic sarcocele the body of the testis is primarily 
involved and becomes even!} enlarged and stony hard It is globular 
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in outline frequently accompanied by a hydrocele and the normal 
testicular sensation earh disappears The same process occasionally 
extends to the epididymis and cord- Suppuration is exceedingly rare. 
On section the characteristic appearance of a testicle has entirely 
vanished the tunica albuginea is much thickened and extending from 
it through the substance of the organ are bands ol connecttxc tissue 
representing the normal septa in bad cases the gland substance is 
almost completely destroyed 

In the gummatous variety a 'titular condition involves the greater 
part of the organ but in addition one or more gummatous foci are 
present On section they appear as yellowish white masses fauh 
well defined and since the central portions are non vascular they 
undergo the usual degenerative changes be- 
coming soft and diffluent If the gumma comes 
to the surface the «kin may give way and a 
deep syphilitic ulcer with a 'loughy base like 
wet wash leather results Hernia testis verv 
rarely follows such an occurrence. The clinical 
features of the gummatous variety are at tust 
similar to tho-e of the former but after a time 
one portion of tl e organ becomes prominent 
and painful and as this increases in size the 
central parts become soft and fluctuating and 
finally yield giving exit to the characteristic 
gummy content' Lnder suitable treatment 
the swelling in each of these varieties may 
disappear entirely , leaving the testicle either of 
normal size or atrophied but as m tuberculous 
disease its functional utility if not entirely 
destroyed is probably impaired considerably 
Tor the differential diagnosis see p 14,2 
Treatment consists in the administration of 
iodide of potassium and mercun whilst the 
hxdrocele max be tapped and the organ 
strapped or supported bv a suspensory bandage If a gummatous 
ulcer is produced it may be po^ible to excise the greater portion of 
the characteristic slough at its base but in all cases it should be dressed 
with lint or gauze steeped in Jotio nigra or some other mercurial 
preparation \ strongly positive Wassermann reaction may justify 
treatment b> salvarsan but when the affection is of old standing 
memm must be employ ed 

Henna Testis is the term applied to a protrusion of the substance 
of the gland more or less infiltrated with granulation tissue tlirough 
an opening in the tunica albuginea and 'km of the scrotum. It arises 
from various causes such as a septic penetrating w ound of the testis 
acute suppurative orchil is or fives a chronic ab scesa whether 'imple 
or tuberculous in nature It is rarely produced by the breaking 
down of a gumma owing to the extensive infiltration of the organ 
with fibro-cicatncial tissue and necessarily it is never caused bv 
suppuration in the epididymis. It is always preceded by a condition 
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if increased pressure within the tunica albuginea and consequent!} 
as soon as art aperture is formed in tins membrane its natural elas 
ticity allowing of its contraction forces a portion of its contents 
out of the opening this may even proceed to such an extent as to 
cause the whole of the substance of the gland to protrude the tunica 
albuginea being practically turned inside out A mass resembling 
granulation tissue is then seen to project through an opening m the 
scrotum it is often somewhat pedunculated or mushroom like in 
shape possibly overhanging the mar 
gins of the skin A considerable dis 
charge of pus usually accompanies it 
The condition must be distinguished 
from the fungating growth which 
occasionally results from malignant 
disease of the organ when the pro 
trusion consists of tumour substance 
with no trace of testicular tissue 
The Treatment of hernia testis 
usually consists in extirpation of the 
organ especially when it is affected 
by tuberculous disease In simple 
cases healing of the wound may be 
obtained by keeping the part aseptic 
and applying pressure bv means of 
a j ad of gauze In other cases it 
may be possible to separate the pro 
truding mass from the surrounding 
skin and after paring the edges of 
the wound to bring them together 
b} sutures and thus bury the gland 
substance which however remains 
projecting from the opening in the 
tunica albuginea Such proceedings 
arc seldom very satisfactory 
Tumours of the Testicle — These are 
invariably malignant Their classifi 
cation is various and of little use 
actually from the surgical point of 
view there arc two types the radio- 
sensitive (or seminoma) and the 
radio-resistant (or embryoma) both are types of teratoma 
V teratoma producing a testicular dermoid is very rare. 

Semmoma — When the cut surface is inspected it presents a homo- 
geneous appearance except for areas of degeneration which are common 
there is «omc tendency to lobulation At microscopy the cells are 
large with protoplasm and resemble the sjwrmogemc cells 

Embry omas arc somewhat slower in growth but are less amenable 
to treatment being radio-rest tant The cut surface of the growth 
varies in many caves there may be numerous small cysts (ftlirtvcy site 
disease) areas of cartilage and large cysts (I ig S^* 5 ) At microscopy 



Tig 858 — TtKAioiiA of the 
Testicle (Lmbrvoma Tvj>e) 
There only remains a small portion 
of normal test s at the lower 
pole (1) 
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rousde may also be seen and gland structures, while the nature of the 
predominating cel] may resemble a sarcoma, or a carcinoma 

Clinical History —These tumours appear between twenty use and 
fifty years of age, a blow often attracting the patient's attention to the 
swelling, the part played hi trauma as a cause is doubtful. Some- 
tunes the testicle has gradually increased m size for two or three years 
and then rapid growth has ensued. 

The glandular elements of the testicle are destroyed or compressed 
at the upper or lower poles of the swelling, and testicular sensation is 
usually absent The swelling feels heavy to the examining hand, but 
diagnosis from a hamatocele may be impossible without exploration 
Dissemination occurs by the blood stream with inv oh ement of the 
long* and by the lymphatics of the lumbar glands , the spermatic cord 
and the abdomen must alway 5 be examined for lymphatic enlargement 
If untreated the overhung slan becomes adherent, ulceration and 
fungation soon following 

Treatment. — Orchidectomv with removal of the cord as far as the 
internal abdominal nng remains still the least unsatisfactory treat- 
ment, as the distressing pos ibility of fungation is remov ed. 

Deep X ray therapy has some value in checking metastaso in the 
lungs and abdominal glands, and this treatment should be combired 
with orchidectomv 

Radium is useless with the embryoma type, and although good 
local results are repented from its use with seminoma the difficulty 
of satisfactorily irradiatirg the lymphatic area and lungs still 
remains. 

Hydrocele.— Any collection of fluid other than pus or blood, in the 
neighbourhood of the testis or cord is termed a hydrocele. The fiu’d 
usuallv consists of scrum but in some forms spermatozoa are also 
present and in rare cases it may consist of chy 1c or a similar milky fluid 
(chylous hydrocele) Two chief varieties are described, according to 
whether the testis or the cord is involved. 

I In Hydrocele of the Testis the fluid is contained in the tunica 
v agmalis (\ agrnal hy drocele) or exists as a arcunucnbcd sw elhng in its 
neighbourhood (encysted hydrocele) 

i A Vaginal Hydrocele is one in which there is an accumulation of 
fluid in the tunica vaginalis and the following varieties may be differ- 
entiated 

(а) Acute Hydrocele occurs in conjunction with acute inflammation 
of the testis or epididymis The effusion of fluid is never abundant, 
and is often onlv made out on careful examination, at first it consists 
of plasma as in all acute inflammations of a serous membrane, and 
is therefore spontaneously coagulable It may become chrome, or may 
disappear entirely perhaps leaving a few adhesions 

(б) A Congenital Hydrocele occurs in cases in which, the. funicular 
process is still patent The general signs of a vaginal h\ drocele, as 
described below are present but the fluid can be returned by pressure 
into the abdominal cavitv It is rarely seen in others than infants, 
and may be treated by the application of evaporating lotion to the 
scrotum vvhiLt a fight truss or woollen support is placed over the 
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inguinal canal, as for congenital hernia, if it persists it should be treated 
by operation 

(c) An Infantile Hydrocele is due to non obliteration of the funicular 
process of peritoneum, except at its upper extremity It presents the 
signs of an ordinary acquired hydrocele, the fluid, however, extending 
along the cord even into the inguinal canal Its treatment is the same 
as for an acquired hy drocele 

{(f) A Bilocular Hydrocele is one in which there is an additional loculus 
within the abdominal cavity, communicating by a neck of variable size 
with the distended tunica vaginalis It is due to a persistence of the 
intra abdominal portion of the funicular process between the peritoneum 
and internal abdominal ring this becomes distended with fluid, and 
burrows downwards in front and by the side of the bladder towards the 
pelvis A similar condition occurs in the female, arising in the upper 
part of the canal of Nuck 

(e) Acquired Vaginal Hydrocele is the most common variety Causes. — 
It may arise in middle-aged persons without any apparent cause, but is 
usually associated with chronic orchitis A hydrocele almost always 
accompanies a tertiary syphilitic enlargement of the organ, but is un 
common in tuberculous or malignant disease The tunica is usually 
thickened and hypcramic, and that covering the testis may be pitted 
and scarred Here and there thick plaques of fibrous material are 
visible, which may sometimes become calcified, or even osseous , 

Signs. — Vaginal hydrocele appears as a rounded pyriform swelling 
in the scrotum which extends for a variable distance along the cord 
Its tension differs with the amount of fluid present, and with the thick- 
ness of its walls, it is usually elastic, ana with obvious fluctuation 
The cord is felt distinctly above the rounded upper part of the 
tumour, and the testis is generally situated posteriorly, although it 
projects forwards into the cavity, and is thus not readily detected On 
holdingahght close to the scrotum the swelling is seen to be translucent, 
and the position of the testicle can also be demonstrated In old- 
standing cases when the walls have become much thickened, trans- 
lucency will be lost Occasionally, when inflammation has existed, 
adhesions may form between the testis and the anterior wall, 
and irregularity in the shape of the swelling is thereby induced, 
or the cavity may be divided into compartments by fibrous bands 
or septa 

As a result of traumatism, subcutaneous rupture of a hydrocele has 
occurred, leading to increased swelling of the part, and perhaps (Edema 
of scrotum and penis , the parts become bruised, but after a time the 
swelling diminishes, and perhaps a spontaneous cure follows 

It is scarcely necessary to mention that there is no impulse on cough- 
ing, and that the tumour is dull on percussion When the distension 
is %ery great, its weight causes a dragging pain, the penis becomes 
buried in the swelling, and eczema of the scrotum may result from the 
urine trickling over it The fluid in the sac is yellowish or straw- 
coloured, its specific gravity \anes from 1015 to 1025, it contains a 
large amount of albumen, especially fibrinogen In old standing cases 
cholesterm may also be present 
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The Treatment of vaginal hydrocele is palliative or radical Palliative 
treatment consists in tapping the cawty and removing the fluid, the 
patient being subsequently directed to wear a suspensory bandage, 
and, where inflammation of the testis exists, to apply cooling lotions 
For chronic orchitis strapping of the testis mav be required 
In order to tap a hydrocele, the tumour must be firmly grasped in the 
palm of the left hand, and the shin over its anterior wall purified 
and made tense A spot at the antero inferior margin is then selected, 
as free from vessels as possible, and a tine sterilized trocar and cannula 
inserted almost directlv upwards, so as to pass in front of the body of 
the testis (Fig. 859) The site selected for tapping mmt, of course, vary' 
with the position of the testicle, which should be previous!} demon- 
strated The fluid having been withdrawn, the cannula is removed 
and the puncture covered with wool and collodion The condition 
usuall} recurs after a longer or shorter period, and the operation ma> 
then be repeated If a dirty instrument is cmplo}cd inflammation, 
and even suppuration, may follow, if a 
blood v essel or the bod} of the testis is 
punctured a liacmatocele may result 
Radical treatment consists in injection 
of the cant}, or excision of the lining 
membrane (1 ) Injection has been re- 
vived but is painful in the extreme, 
and the results are variable. Sodium 
moirhuate is the favourite reagent 
(11 ) Open optrahon is now general!} 
adopted, and is particularl} recom- 
mended in large and dironic cases 
The h}droccle is cut down on through 
an incision in the upper part of the 
scrotum, and the tunica vaginalis isolated 
8,9 -Unao» tran supemcMit stactmts. The 

* Hydrocele cavity is opened, and the parietal portion 

of the tunica snipped away with scissors 
close to the testicle A number of vessels will need to be ligatured, 
a drainage tube is inserted and the wound closed in the ordinal} wa} 
The results of this practice are most satisfactory 
When the sac is not too large and the tunica supple and uninfil- 
trated it often suffices to turn it inside out, and stitch its edges to the 
back of the epididymis 

In infants h} drocele is by no means uncommon, and may be, but is 
not alwavs of the congenital type The communication is sometimes 
very small so that reduction is impracticable, although on lying up the 
cavity slowly empties it is desirable to make certain as to this point 
before undertaking treatment ki the sac communicates with the 
peritoneal canty it may be treated as a hernia by truss pressure, or 
more satisfactorily by operation. If no communication exists, many 
cases get well spontaneously but as a useful placebo the scrotum may 
be painted over frequently with a lotion of chloride of ammonium 
(grs x ad 5 i mixed with rectified spirit and water), in a few cases an 
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open operation (incision with drainage or partial removal of the sac) 
will be required 

2 Encysted Hydrocele of the testis occurs m two main forms accord 
ing to whether it arises in connection with the epididymis or the body 
of the testis 

(«) Encysted Hydrocele of the Epididymis exists usually as a rounded 
globular swelling tense and elastic in consistency and translucent 
It is situated above the body of the testis and close to the head of the 
epididymis (Fig 860) As a rule it does not attain a size greater than 
that of the body of the testis itself so that it may appear as if a double 
testicle is present the hydrocele is of course devoid of testicular 
sensation Less frequently it miy attain considerable dimensions even 
projecting below and around the testicle 
which though enveloped by it is quite dis 
tinct from it The fluid contained within 
these cysts is usually milky and opalescent 
in appearance owing to an admixture of 
semen under the microscope spermatozoa 
either living or dead can be demonstrated 
on account of this it is sometimes termed a 
spermatocele The specific gravity is lower 
tlian that of ordinary hydrocele fluid and 
there is but little albumen The origin of 
these cysts has given rise to much discus- 
sion They are of a very different nature to 
the ordinary vaginal hydrocele or even to 
the encysted hydrocele of the cord since the 
walls are not lined with endothelium but , 
with cuboidal or columnar epithelium They ! 
are probably due either to a dilatation of one \ 
or more of the vasa efferentia testis or more 
frequently to distension of some of the fcctal 
relics always found near the head of the 
epididymis especially of those known as 1 ,c *fo — Enc\sied Hv 
Kojjclt s tubes (r.g 90 P *38) Smaller 
jHMiunculated cysts containing clear scrum jilsbum ) 
ire sometimes met with in this region arising 
from a distension of the hy datid of Morgagni 

Treatment is conducted along the same lines as for vaginal hydro- 
cele t is by tanning as a palliative measure and injection or excision 
m order to establish 1 radical cure 

(i) EncysU l Hydrocele of the Body of the Testis is a condition rarely 
seen consisting of a small collection of serous fluid beneath the v isccral 
itortion of the tunica vaginalis It is probably due to dilatation of 
lymphatic spaces and has no clinical significance 

11 Hydrocele 0! the Cord occurs as ilrcady described in connection 
with the congenital and infantile varieties of vaginal hydrocele. If 
limited to the cord it exists in one of two forms the encysted or the 
diffuse 

I Encysted Hydrocele 0! the Cord arises from imperfect obliteration 
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oi the funicular process of peritoneum the patent portion becoming 
distended with fluid and giv mg rise to a cavity lined w ith endothelium 
It is usually detected as a rounded elastic swelling occupying the in 
guinal canal moving freely up and down within it The upper border 
is sharply limited and m favourable cases translucency can be demon 
strated On fixing the testicle the cyst is no longer movable The 
fluid contained within it is identical in nature with that in a vaginal 
hydrocele In the female a similar condition arises from imperfect 
obliteration of the canal of Nuck giving rise to what is known as a 
hydrocele of the round ligament Treatment consists in removal of the 
thud by tapping or if a more radical proceeding is necessary by ui 
jection or excision 

2 Diffuse Hydrocele of the Cord is but rarely seen It results from 
a diffuse oedema of its cellular tissue and presents on examination a 
fus form or sausage-shaped tumour which extends along the cord for 
a variable distance 

The term Chylous Hydrocele is applied to a distension of the tunica 
vaginalis with chylous fluid recognized by being milky in appearance 
and under the microscope seen to consist of a fatty emulsion Several 
modes of origin hav e been suggested but none are v cry satisfactory In 
one case under our care a senes of dilated lymphatics filled with a 
similar fluid extended upwards from the testicle to the inguinal canal 
Varicocele— A varicose condition of the pampiniform plexus is very 
commonly met with m young men but seldom m those of advanced 
age except when it has become chronic or is due to malignant 
disease of the kidney It usually occurs in indiv iduals with a lax and 
pendulous scrotum and is often associated with masturbation winch 
induces abnormal vascularity of the testis The fact that it sometimes 
develops in quite young boys suggests however that there is some 
congenital condition associated with it It may also be caused by the 
pressure of a truss applied for the relief of a hernia It is almost in 
variably on the left side and the reasons giv en for tins are as follows 
(a) The left testis usually hangs lower than the right and hence the 
spermatic! eins are longer and exposed togreater blood pressure (b) The 
left spermatic vein opens into the left renal vein at right angles and no 
valve js present at the onfice whilst that on the nght side opens 
obliquely into the vena cava and is valved (c) The presence ol the 
sigmoid flexure on the left side of the body and its dimension by 
accumulated faxes as a result of constipation may lead to pressure on 
the abdominal portion of the left spermatic v ein 
A v ancocele is characterized by the presence of a soft irregular sw elling 
in the scrotum which is somewhat pyramidal in shape the mam mass 
being below and slightly overlapping the testis and the apex above 
It consists of dilated and tortuous veins the outlines of which can often 
be seen through the skin {Fig S61) They impart a sensation to the 
finger which has been likened to a collection of living worms in a bag 
tl ere is a distinct impulse on coughing On assuming the recumbent 
posture the swelling almost disappears owing to the vessels being 
emptied of their contained blood if pressure is subsequently applied 
over the external abdominal nng and the patient allowed to strnd the 
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tumour reappears filling from below upwards A sensation of weight 
and pain usually accompanies a varicocele and severe neuralgia of the 
testis may be induced It is a frequent source of seminal emissions 
and may result in testicular atrophy Phlebitis is liable to follow an 
injury and may lead to a spontaneous cure if one of the dilated veins 
is ruptured severe hemorrhage ensues causing a diffuse hematocele 
of the cord In favourable cases the condition disappears spontane 
ously For the diagnosis from omental hernia see p 1286 
The Treatment of slight cases of varicocele consists in supporting the 
testicle and scrotum by means of a well fitting suspensory bandage the 
patient is also instructed to bathe the parts with cold water night and 
morning and to take such measures as shall ensure a daily action of the 
bowels 



Pig 861 — Large Varicocele in a Patient aged 35 Years vho had used 
no Support for Many Years 


Radical Treatment by excision of the veins is advisable in neuralgic 
cases where atrophy of the testis is threatening or in order to fit the 
patient for admission into any of the public services It is however 
much less employed than formerly The operation is conducted as 
follows An incision 1 1 inches long is made in the direction of the cord 
with its centre a little below the external abdominal ring The cover 
mgs of the cord are divided longitudinally so as to expose the spermatic 
veins at their upper end Two mam branches are usually found in this 
situation but occasionally there is only one These are cleaned and 
carefully isolated from the other structures of the cord and a ligature 
is applied to them at the external abdominal ring The vessels are 
now clamped with a pair of artery forceps below the ligature and 
divided between it and the forceps The lower end grasped by the 
forceps is stripped downwards so as to free the pampiniform plexus 
from the other elements of the cord and the dissection can be carried 
nearly as far as the epididymis by drawing the testicle up into the 
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wound The lower end of the \eins is ligatured in ore or two portions 
and divided By this means the whole varicocele is rem ned If the 
scrotum vs pendulous and the testicle hangs low it is adv isable to raise 
it by introducing sutures through the divided ends of tl e veins above 
and below and tying them together The wound is closed without a 
drau age tube and dressed as usual The patient is kept m the recunv 
bent posture for a fortnight until organization lias occurred in the 
divided ends of the veins and a firm cicatrix has formed The venous 
return after the operation is maintained b\ the v cm or v ems running 
vv ith the artery to the v as m the posterior portion of the cord Occa 
sionally if the lemoval of veins lias been too complete a hydrocele 
dev elops subsequently owing to the passu e congestion of the testis 1 1 
is usually unnecessary to remove any scrotal integument although it is 
often redundant hut after the wound is soundly healed the dart os may be 
stimulated daily by brushing the scrotum with a clothes-brush In 
jection treatment with small doses of reagents used for varicose vems 
is satisfactory after overcoming the difficulty of steadying these vems 
for the injection 

Neuralgia of the Testis is characterized by the organ becoming ex 
quisitcly tender and painful although apparently healthy It usually 
occurs in young adults of nervous temperament or in middle-aged 
gouty men and may be associated with a varicocele The pain is 
usually paroxysmal in character and verv intractable Treatment 
must be directed mainly to the general health but local sedatives eg 
belladonna and aconite may be applied It is also advisable that i 
suspensory bandage should be worn 

Atrophy of the Testis results from several causes (i ) It ma\ be due 
to a congenital arrest of development as met with in displacement or 
late descent (11 ) It is most frequently the consequence of infiam 
matory affections either of the body or cpididynus owing to the cica 
tncial contraction caused thereby leading to compression of the vessels 
It occasionally follows the orch tis of mumps especially m adults and 
is also due to syphilitic disease (ill ) It arises from impaued nutrition 
as after the dji lsion of the supplying arteries in operations for varicocele 
or hernia or from compression of the cord by dosing the inguinal 
canal too firmly in the operation for the radical cure of hernia It 
appears however that division of the spermatic v essels in an adult will 
not suffice to determine atrophy if the artery to the vas with its 
accompanying veins and nerv es is presen ed intact \ similar accident 
in a child w ill how ev er suffice to prev ent dev elopment of the organ 
(iv ) Chronic congestion of the testis as by a varicocele mav induce 
atrophy If unilateral it is of comparatively little importance but 
where both organs are affected sterility is sure to result and the 
patient if previously young and healthy is likely to become depressed 
in spirits and melancholic 

General Diagnosis of Scrotal Tumours. — When a patient presents 
Jumself for examination with a swelling m the scrotum the surgeon 
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has to decide whether it is a hernia, a hydrocele, a hasmatocele, a 
varicocele, or a solid enlargement of the testis, and, if the latter, of 
what nature The first point to which attention is directed is the con 
dition of the cord immediately below the external ring If this is of 
normal size and consistency, hernia and diffuse hydrocele of the cord 
are thereby excluded , the existence of a rounded tense swelling, movable 
within the canal, but becoming fixed on holding the testis, indicates 
that an encysted hydrocele of the cord is probably present When, 
however, the cord is more or less mashed, further examination speedily 
determines whether a hernia or a diffuse hydrocele or hematocele of 
the cord exists, since the former is often reducible, has an impulse on 
coughing, and is rounded or nodular in outline, and the latter are 
sausage shaped, alw ays irreducible, and semi fluctuating 

When the swelling is purely scrotal, inspection and manipulation will 
at once decide if it is a varicocele, by its characteristic feel, by its 
disappearance on assuming the recumbent posture, and filling again 
from below on standing up If the swelling is rounded in outline, the 
next point to be determined is whether it is solid or fluid If fluid, it is 
probably a hydrocele, or the early stage of a hematocele, the trans- 
luccncy of the former, and the sudden appearance and non-translucency 
of the latter, should suffice to demonstrate their nature It is possible 
that the hydrocele is merely a secondary complication, and hence no 
final opinion should be given until it has been tapped, and the condition 
of the body of the testis investigated If, however, a solid mass exists 
in the scrotum, it is either a ha:matocele in its later stages, or some form 
of enlargement of the testis, whether inflammatory, syphilitic, tuber- 
culous, or neoplastic A hamatoccU is possibly recognized by its 
history and by there being a fluid centre to the swelling, surrounded 
by solidified tissue Chronic orchitis and syphilitic enlargement of the 
testis are so much alike as to render diagnosis always uncertain in the 
absence of a distinct syphilitic history, but if the swelling is extremely 
hard, with a smooth and regular outline, without testicular sensation, 
limited to the body of the testis, and accompanied by a hy drocele, it is 
probably syphilitic Tuberculous disease, on the other hand, occurs 
more frequently in younger individuals than docs the sy phihtic variety , 
the epididymis is usually first attacked, becoming nodulated, the cord is 
early implicated, hydrocele is rare, suppuration is frequent, and tes- 
ticular sensation remains till the body of the testis is disorganized 
Tumours always impart a distinct sense of w eight to the hand, quite 
different from that noticed intubcrculousorsyphiluicdisease.ifasimplc 
tumour is present, it is rounded, slow in growth, and the cord ts un- 
affected Malignant disease is characterized by rapid growth, more 
severe pain, and early implication oi the structures oJ the cord and 0/ 
the lumbar lymphatic glands The enlargement of both testes is in 
favour of tubercle or syphilis rather than of malignant disease A 
certain small number of cases will remain where, m spite of every care, 
the nature of the mass is still a matter of doubt, in such the diagnosis 
cannot be established without puncture or an exploratory incision 
Whilst weighing carefully trie local conditions, we must not omit 
thoroughly to investigate and appreciate the general history and con- 
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dition of the patient. Ins age, appearance, prcv ious habits and illnesses, 
etc , and his reaction to the \\ asscrmami test At the same time an 
e xamin ation of the internal organs should be made to ascertain, as far 
as possible, the existence or not of concurrent disease, eg tuberculous 
of the lungs seminal v esides or hi due} s, or secondarj malignant 
deposits 

Castration is required for man) different conditions, which base 
been already described, eg for malposition, tuberculous disease, old 
standing hematoceles, and simple or malignant tumours The opera- 
tion is conducted as follows The pubes and perineum basing been 
previously shaved and purified, the surgeon, standing on the same side 
of the patient as the organ to be remov ed, makes an incision down to the 
testib If large and adherent to the scrotal tissues, the incision must 
necessarily involve the scrotum, but if the testis can be displaced 
upwards, it is wise to a\ oid the scrotal integuments It should alwaj s 
extend upwards as far as the external abdominal ring, so as to enable 
the structures of the cord to be divided high up, and in cases of tuber- 
culous or malignant disease, the inguinal canal must belaid open so as to 
expose the internal ring The testis or tumour is enucleated from its 
surroundings, and the cord isolated and divided as high as possible, 
after transfixing and securely ligaturing it Some surgeons prefer to 
separate the tissues of the cord, and to take them up individual!!, but 
this is a matter of little importance The stump should not be allowed 
to slip back into the canal until all bleeding has complete!) stopped 
Bleeding points in the scrotum are now secured by ligature, and these 
may be numerous, the wound is dosed by sutures, a drainage-tube 
being inserted in the scrotum, and by choice coming to the surface 
at the upper end of the wound — that is, as far from the perineum as 
possible 

In the performance of double castration it is recommended to make 
two curved incisions from side to side, so as to include between them 
a crescentic portion of the scrotal integument, in order to reduce the 
subsequent redundancy of unnecessary tissue. 


Affections of the Vesicnlie Setnmales. 

Acute Vesiculitis is not often met with, but sometimes arises in 
association with prostatitis as a complication of gonorrhoea It is 
characterized b) deep-seated pain in the perineum, together with 
imtabiht) of the neck of the bladder and increased frequenev of micturi- 
tion Defecation becomes painful and on examination of the rectum 
the v esicufe can be felt enlarged and tender If suppuration ensues an 
abscess forms, which usual!) bursts into the rectum, but sometimes into 
the bladder or peritoneal cantv As a rule, the condition disappears 
pan passu with the gonorrhtra , but when suppuration has supervened 
it is advisable to open the abscess by a deep incision through the 
perineum, guided b> a finger in the rectum 

Subacute or Chrome Vesiculitis is not uncommon the latter condition 
being often associated with prostatitis, and one of the most frequent 
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causes of gleet Seminal emissions and priapism may be caused by it, 
and the enlarged organ can be felt through the rectum A good deal 
of pain, often referred to the back, is experienced The treatment is the 
same as for chronic prostatitis, although it is somewhat doubtful 
whether diathermy is of much use m these cases Possibly vasotomy 
and the injection of silver salts through the open vas will be of some 
help 

Tuberculous Disease attacks the vesicuUe seminales as a result of 
extension from the testis along the vas, being almost always associated 
with similar disease of the prostate and base of the bladder The 
organs can be felt enlarged, and if suppuration occurs, the abscess may 
burst into the rectum or bladder, or possibly into both, a recto-vesical 
fistula being thereby developed The vesiculae can be reached without 
much difficulty through a curved incision in the perineum with its 
convexity forwards, displacing the rectum backwards and the bladder 
and prostate forwards. When exposed, complete excision is sometimes 
possible, or an opening is made into them, and the cheesy contents 
scooped out. 

ASections of the Scrotum. 

Injuries ol the Scrotum. — Contusions and blows give rise to ecchy- 
mosis, which may be so extensive as to warrant the term hcematoma 
scroti which has been applied to it 

Incised wounds may affect the skin and subcutaneous tissues, or may 
lay open the tunica vaginalis, with or without protrusion of the testicle. 
All that is needed in such cases is to render the wound aseptic, and to 
deal with it on general principles Considerable destruction of scrotal 
tissue may be repaired by transplanting flaps from the inguinal region, 
or by grafting according to Thiersch's method 

Cellulitis of the Scrotum most commonly results from extravasation 
of urine, for which see p 1449 It may occasionally arise from other 
causes, and leads to great constitutional disturbance, usually of an 
asthenic type, and often to considerable sloughing, the testes may be 
exposed when the sloughs come away, or may even be involved 111 the 
same process As a general rule, repair is very active in the scrotum 

(Edema of the Scrotum is usually due to dropsy, being often asso- 
ciated with general anasarca and ascites It may attain considerable 
dimensions Acute inflammatory oedema of the scrotum is a term 
sometimes applied to erysipelas affecting this region, on account of the 
absence of the vivid red colour usually caused by that affection. Con- 
siderable oedema is always present, and gangrene of the skin may result. 
As soon as the gangrene becomes limited it should be excised, and the 
margins of the wound brought together by sutures, or allowed to heal 
by granulation. 

Scrotal Fistulee are usually due to the bursting of abscesses in con- 
nection with the urethra (p 1448) 

Sinuses of the Scrotum are often found in connection with tuberculous 
or syphilitic disease of the testicle 

Eczema of the Scrotum is a troublesome affection, giving rise to great 
pruritus and irritation It results from the presence of pediculi, but 
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the more chronic forms occur amongst w orkers m tar and paraffin, and 
also in chimney sweeps, being due to the constant irritation of the 
corrugated scrotal integument by dirty clothes. It is associated with 
the presence of warty outgrowths and not unfrequent ly runs on to 
epithelioma, originating the condition known as chimney sleeps or 
paraffin cancer The usual characteristics of such a new growth are 
present, and m some of the deeper cells particles of soot ha\e been 
demonstrated The inguinal glands are usually miohed, but not till 
late and the progress of the case is slow The only treatment which 
can be adopted is complete removal, together with the inguinal glands. 



CHAPTER XLVII 
AMPUTATIONS 
General Remarks 

The surgeon who is about to remote a limb must always keep in mind 
that the operation to be performed has two ends in view (x) To remove 
the offending member with as little shock and sacrifice as possible and 
(2) to provide a stump suitable for the requirements of the maker of 
artificial limbs Too often in the past this latter desideratum has been 
forgotten but the huge experience recently acquired m connection with 
this subject has emphasized its need 

In a review of 1 000 cases of primary amputations of the leg recently 
dealt with in the British Isles some interesting figures are shown 

1 Approximately 90 per cent of these amputations fall into two 
classes t e above the knee or below the knee The remaining 10 per 
cent are disarticulation at the hip Stokes Gntti s Stephen Smith s 
disarticulation at the knee Syme s Chopart s etc From this it 
would appear that it is fairly common practice throughout the British 
Isles to amputate either above or below the knee and that the other 
undesirable types of operation are not often performed 

2 Some 12 per cent of the above knee amputations are too long 
i e over 10 inches and 16$ per cent of the below knee amputations 
ire too long 1 e ov er 9 inches of stump 

3 The causes of the amputations were 

(a) Disease 35 per cent 

(b) Accidents 05 per cent and it is quite probable that the 

incidence of road accidents will gradually increase 

4 At the present time there are about 4 000 amputations performed 
in the British Isles every year 

I The Actual Removal of a limb may be required as an immediate 
urgent necessity in order to save life from shock haemorrhage or in 
fcction — or it may be undertaken more deliberately with a view to 
remove some more chronic condition The patient may be in a good 
condition of health so that the surgeon need not hurry over the work 
or lie may be so seriously ill that every extra minute taken by the 
operation is dangerous It is obvious therefore that methods must 
v ary with the local and general condition of the patient 

A When the limb is infiltrated with inflammatory products the 
result of a grave infection and still more if gas gangrene is threatening 
or present and the patient s general condition is poor the most rapid 
amputation possible must be undertaken Moreover it must permit 
M77 
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of suitable tissue-drainage and be kept as low as possible, since a re- 
araputation may be required la{er on 
tor this purpose short muscular flaps arc cut from the front and 
back of the limb the deeper parts are diuded b> a circular weep of 



Fig S6i— Method or appialsg Extessios to Vmpltatiov Stvmp 


the knife and the division of the bone by the saw permits the removal 
of the limb Bleeding points are secured, and then the flaps are either 
loosel) sutured together over a pad of gauze 
soaked in dichloranune-T or flavine, or may 
be stitched back out of the way for a time, 
so as to secure efficient tissue-drainage To 
prevent undne retraction of the soft parts, an 
extension appliance similar to that repre- 
sented at Fig 862 may be employed. The 
guillotine operation so often used during the 
late war is most undesirable, and should 
never be undertaken 

B When the amputation is undertaken 
deliberately for conditions which are not 
urgent, more consideration may be taken of 
the requirements of the artificial limb maker, 
and more stereotyped methods may be 
employed All amputations are in the mam 
merely modifications of three cardinal opera 
tions — the circular, the racquet shaped, and 
the flap 

x The Circular Amputation (Fig S63) is 
now but little used, in it the skin and sub- 
cutaneous tissues ait divided around the 
whole circumference of the Limb by a circu 
lar sweep of the kmle These are then 
retracted or dissected back like a cuff, and 
the superficial muscles divided in a similar manner The soft parts are 
again further retracted and the deeper muscles divided, allowing the 
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bone to be cleared and sawn through at a still higher level The end 
of the bone is thus placed at the apex of a conical hollow (Fig 864) 
and can be completely covered over the vessels moreover are divided 
transversely The stump is not very shapely 
and after a time owing to the shrinking of 
the soft parts the cicatrix is likely to become 
attached to the bone The arm is almost 
the only situation in which a pure circular 
operation is ever undertaken at the present 
day 

2 In the Racquet shaped Method an oval 

incision is made around the limb with one p IG S64 section op 

end pointed and if necessary prolonged up- Parts after Circular 
wards to form as it were the handle of the Amputation 
racquet This method is useful for removing a Skin and subcutaneous 
fingers and toes and is also employed at the fat B muscles c bone 
hip and shoulder joints 

A somewhat similar operation is known as the Elliptical or Oval 
Method In it an oval incision is made around the limb the lower 
or distal portion is then dissected up so as to enable the amputation 




1 ig S65 — Vmputation of tiie Thigh 
uy I ister s 1 lap and Circular 
Hetwso 



1 ig 866 — Lateral \iew of tub 
Same Operation with the Skin 

i V.KYG DWEECYEO lif.CY- 


\ indicates tho an ter or flap I) the posterior which is 1 all the length of U c 
anter or C the 1 ne of d vis on of the muscles u hich is performed b> c rcular 
S ircps of tl e kn tc 


or disarticulation to be completed at a level a little below the ( roximal 
end The free convex border of the dip is then turned over and fitted 
into the concavity of the wound 

3 The Flap Method is that clued} made use of at the (resent day 
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in amputating through the shafts of the Jong bones It was former!} 
performed b} Iransjixwu m order to save time but the bulk of muscles 
included in the flaps and the fact tliat the v essels and nerv es are often 
«liced longitudinally render this an undesirable proceeding Hence 
it has been discarded and the flaps are now usuail} marked out super 
ficially and then raised bj disuetton As a rule thev consi t mereJv 
of skin subcutaneous tissue and deep fascia a little muscle beirg 
perhaps included towards the base 
The best method of amputating in muscular parts such as the thigh 
is that known as the Modified Hap and Circular (Figs. S6j and S66) 
which was originally suggested by Lord Lister In this two rectangular 
flaps with the cemers rounded off are raised on oppo-ite sides of tbe 
limb the length of the anterior beirg two- 
thirds of the diameter of the limb at the point 
at which it is proposed to divide the bone 
and the posterior flap half of the length of the 
anterior These consisting merely of skin 
and subcutaneous tissues are dissected up, 
the muscles are then divided circularly being 
retracted for another half-diameter The 
advantages of the flap and circular methods 
are thus combined (rig 86/) 

11 Since the end results of an amputation 
depend so greatly on the appliance that is 
afterwards supplied it is necessary fox the 
surgeon to have some knowledge of artificial 
limbs \ modem artificial limb is con 
strutted with a view to giving maximum 
strength and comfort with minimum weight 
and it has been found that a light metal 
alloy *aich as duralumin gives these re- 
quirements 

In practice it is found tliat 90 per cent of 
lower limb amputation cases can be fitted 
with one of two typo of limb the one known 
as the above knee type and the other a» 
the below knee type. 

(a) The Above-Knee Type — Thighs or shins are pressed m one piece 
from thin sheet metal and the old fashioned bulky' wooden sockets 
and lacing leather corsets are replaced by metal sockets enamel 
finished and carefully perforated to allow ventilation Knee-joint 
mechanisms are built internally to give a smooth appearance and are de- 
signed to control the swinging of the limb and produce a natural action 
The socket shaped to take the greater part of the patient 5 
weight on the tuberoMtv of the ischium and a taper muscular 'tump 
is of great value in sharing the distribution of weight 
The limb is supported by a special form of pelvic band which allow » 
free mov ement of the stump in all direction,. The old fashioned 
chest and shoulder harries, which used to serve the double purpose 
of swinging the limb and bolding it in place is no longer necessary 



Fig S67 — tiiPciAnos 
THROUGH THE Thigh b\ 
Us equal Flaps 
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(6) The Below Knee Type — The shin is pressed in one piece from 
thin sheet metal and supports a leather socket which is moulded from 
a carefully rectified plaster cast of the stump The ankle mechanism 
is self contained and the working clearance between foot and shin is 
imperceptible Ball bearing side steel joints attached to a soft thigh 
corset gne support and freedom from lateral strain to the knee joint 

From the prosthetic point of view the following are important 

1 The Site of the Amputation — The stump should be long enough 
to gne sufficient leverage yet short enough to allow room for an internal 
mechanical joint The level of the amputation must be decided partly 
by the character and extent of the disease partly by the requirements 
of the limb-maker Whilst it is always requisite that the whole 
disease should be removed it is also desirable to effect this with as 
little sacrifice as possible 

2 A Sufficient Covering is necessary in order to protect the end of 
the bone from injurious pressure If the skin were not contractile 
and if the muscles did not retract it would suffice to provide two 
flaps cacti equal to half the diameter of the limb at the point of 
section of the bone but owing to the contractility and retraction of 
living tissues it is essential to allow at least a diameter and a half 
and sometimes two diameters in non muscular parts the former may 
suffice but in fleshy parts especially when amputating low down in 
the thigh where the range of muscular contraction is much greater 
the latter It is usually a matter of some significance whence the flaps 
are derived thus a single flap eg a long anterior or posterior is not 
to be recommended owing to the difficulty of maintaining its rutntion 
banal flaps antcro-posterior or lateral are used in parts like the arm 
where the end of the stump will not be exposed to pressure gener 
ally however one flap is cut longer than the other 

3 The soft parts covering the stump must be of a healthy character 
soft supple and movable over the end of the bone the medullary 
canal of which becomes closed by a layer of compact bony tissue A 
comfortable sufficiency is required but no excess as pain and irritation 
arc caused thereby and increased difficulty is experienced in wearing 
an artificial limb The end of the bone should if jvossible be covered 
by a suitable muscle pad which serves to protect it from pressure and 
over this the skin should move freely It is however possible to wear 
an artificial limb over an adherent scar but it is less satisfactory and 
liable to develop later trouble 

4 The position and character of the cicatrix arc important In 
the leg it should not be terminal but he to one or other side prefer 
abh behind in the arm a terminal scar is desirable The scar 
itself should be as nearly linear as possible although this may be 
impracticable at any rate it must be soundly healed before apply 
mg an artificial limb mt adherent to the bone with no tendenej 
to eczema or ulceration and not unduly sensitive 

5 The stump must lx. free from tenderness and able to stand a 
certain amount of { rcssurc The nerves divided during the < jicration 
follow the rules natural to these structures and develop bulbous ends 
( 1 1(, 15O p 393) If these bulbs become adherent to the end of tl c 
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bone or to the sear, they are pulled on by every movement of the 
stump or are exposed to pressure, and hence become a source of 
constant pain and disability The greatest care must be taken in 
amputations to divide all the main nerves high up 

6 The portion of the limb that remains must be carefully conserv ed. 
There is often a tendency for muscles to take advantage of the Ioas 
of the long lever provided by the limb m order to drag the short re- 
maining portion into a bad position, eg the upper parts of the arm 
and leg are very liable to be abducted, tins must be guarded against 
most carefully, so as to conserve adduction 



Fig S68 — Primary Case of Amputation \bove the Kj.ee of Ideal 
Length 


The stump is sery (Edematous and almost the same size as the natural le» 
Binding and exercising as described in the text, arc necessan to prepare 
the stump tor an artificial limb 

(By courtesy of Mr E R. Desontter } 

The joint abov e the site of amputation must also be kept movable 
and not allowed to become stiff, it is therefore wise to apply a splint 
for a time to keep the muscles quiet and prev ent undesirable contraction 
In a forearm amputation the elbow is likely to become flexed and 
extension may be lost, unless the limb is kept for a time on a splint 
m an ex-tended position, and the elbow moved regularly The same 
rule applies to an amputation below the knee 
7 After the <cot«M ts healed the n, ecssity for proper care of the 
stump can scarcely be oier-emfihasizeJ In the early stages after 
amputation the greatest trouble the patient experiences with the fit 
of the artificial limb is caused by shrinkage and atrophy of the stomp 
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and it is therefore highly desirable to prepare the stump for the limb 
as soon as possible {see Fig 868) The time necessary for consolida- 
tion vanes with each individual for example an elderly patient 
suffenng from arterial disease will be weak, and it is advisable to wait 
four to six months before attempting to wear a limb on the other 
hand a youth who has lost his leg as a result of an accident will be 
strong physically, and with proper treatment will probably be ready 
for limb fitting about six to eight weeks after amputation For a 
patient to be left, as so often happens eight months or so after opera 
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Fic 855 Fig 870 

1 ig 869 — Plastic Stump Exerciser which should be used progressively 

IMMEDIATELY THE STUMP IS HEALED 

The moiements should be extension flexion and adduction 
Tig 870 — Showing the Correct Method of Binding the Stump from Aboie 
Downwards all the Flesh Compressed at the Bottom of the Stump 
Comparison with Fig 869 will show how much the stump is compressed by 
binding 

(By courtesy of Mr C It Desoutter ) 

tion with no treatment whatever is both prejudicial to the end results 
and a waste of time AH cases should be exercised as soon as the 
wound is healed , the patient should perform activ e mov ements against 
resistance two or three times a day for twenty minutes, a convenient 
stump exerciser can be procured in which the resistance is provided 
by elastics, the strength of which can be increased progressiv ely (see 
Vig b6g) In this way the muscles are developed and superfluous 
flesh reduced (It is possible to reduce a thigh stump 2 to 3 inches 
in circumference in four to six weeks by this means ) At the same 
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time mobility is retained and flexion md abduction are counteracted 
A crepe or rubber bandage will help to ensure even shrinkage It 
should be applied firmly from above dcm-nuards to present the forma- 
tion of a roll of flesh at the top of the stump, and should be «om 
continuously (see Fig 870) 

The use of a temporary pylon is a habit left from the late war when 
patients could not be fitted with limbs quickly enough, and is to be 
condemned The small balancing point upsets the patient s equi- 
librium and because there is no knee joint the patient is forced to 
swing the pylon out to the side at every step, a habit it is almost 
impossible to cure when a permanent leg is fitted A pylon should 
only be used when there is no prospect of fitting a permanent limb, 
or if locomotion is essential to the patient during the first few weeks 
These cases should be fitted by an experienced limb maker The 
plaster pylon so often seen vs most undesirable, usually constructed 
on wrong principles and ill fitting, it tends to develop a roll of flesh at 
the top of the stump, which gives much trouble to the limb-maker 
when a permanent Umb is fitted. 

Pathological Changes in Stumps — Infection of the stump should not 
occur in amputations performed for disease or with unbroken skin, 
but in casualty work (civilian or military) where damaged or infected 
limbs have to be removed, infection cannot always be avoided. It 
may be limited to a localized suppuration, which merely requires the 
removal of a few stitches to effect drainage, and the packing of the 
cavity with gauze soaked in some suitable application, eg flavine, 
1 in 1 000, or dichloramine-T m oil , as soon as infection has ceased 
and healthy reaction is secured, the flaps may be drawn together by 
strapping or closed by secondary suture In the more severe cases 
it is necessary to open up the stump freely and at an early date, and 
not merely to introduce a drainage-tube through a small hole, thereby 
permitting the trouble to gather headway under the dosed wound, 
when the infection has come to an end, secondary suture is available 
unless necrosis has occurred 

Necrosis ol the end of the bone is not an unfrequent result of in- 
fection especially if the periosteum has not been retracted before 
dividing the bone and subsequently brought together over the medul- 
lary canal to protect it Rough handling during the later stages of 
the operation will predispose to its development, but practically it 
never appears apart from infection A small annular sequestrum 
is usually all that separates, but should the inflammation spread up 
the medullary cavity (acute traumatic osteomy elitis) a more extensive 
destruction of bone tissue follows 

In the milder cases there is but little inflammatory reaction or pain, 
and all that appears is a sinus that will not heal These cases should 
always be X rayed, and sequestra will often be found Operation 
for their removal should be undertaken at the earliest possible moment , 
they usually become loose in from two to three months Prolonged 
retention means increasing sclerosis of tissues and may necessitate a 
re amputation 

Sloughing of the ends of the flaps occurs in debilitated individuals, 
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especially if thin shin flaps have been employed, or if their nutrition 
has been impaired by trauma, or if unhealthy tissue has been incor- 
porated m their substance by amputating too close to the seat of 
disease or injury The process is usually limited in extent, and 
rarely calls for treatment other than keeping the part dry and asep- 
tic, the slough being then slowly absorbed If infection is present, 
the consequences may be more serious, even necessitating re-amputa- 
tion at a higher level 

A conical stump results either from the flaps being cut too short, 
or from the parts shrinking as a result of suppuration, or in young 
people from continued growth of the upper epiphyseal cartilage of 
the divided bone In bad cases the bone may even project through 
the integument, and necrose, re-amputation is the only treatment 

A painful stump is usually due to the adhesion of a bulbous nerve- 
end to the cicatrix or bone, so that it is dragged upon at each move- 
ment of the limb The pain is of a severe neuralgic nature, and is 
treated by excising the bulb, or by re-amputation In other cases it 
is due to the projection of a spur from the divided end of the bone 
(Fig 871), which presses on and irritates the tissues of the stump. 
These spurs are usually due to the want of a periosteal cuff to cover 
the divided end of the bone, pr to imperfect protection of the soft 
tissues whilst dividing the bone with the saw, living bone cells are 
thus rubbed into the muscles, and ossification ensues 

Still another cause of pain m a stump is the persistence of inflamma- 
tory trouble in the bone which may be present as a subacute or chronic 
osteitis or osteomyelitis The bone is enlarged and tender, necrosis may 
follow at a later date, and suit- 
able treatment will be required, 
perhaps even a re-amputation 

It is obvious, therefore, that 
in all cases of painful slump a 
radiograph is essential, if a correct 
diagnosis of the cause is to be 
made 

A spasmodic slump sometimes 
occurs, being due eitner to irrita 
tion of the enlarged nerve-ends, 
or to some central cause. In the 
former instance, excision of the 
bulbs or re-amputation will cure 
the case, in the latter, the trouble 
will persist in spite of treatment, 
affecting fresh groups of muscles 
after re-amputation. 

The scar itself may sometimes give trouble after healing has occurred. 
It may become dragged into a deep pucker in which eczema occurs 
Ulceration may occur from local irritation or from general debility. 
In these circumstances, if suitable local or general treatment is un- 
availing, excision of the scar is required, especially if it is adherent 
to the end of the bone, or re-amputation. 
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General Techmgue of an Amputation. 

\ number of the more important elements m the operation have 
been already alluded to, but it is desirable to insist on them once again. 

The greatest care must be taken to maintain asepsis vvhenev er possible, 
smce muscular and fascial planes are freely exposed, and possibly the 
medullar} cavit} of the bone opened, the dangers of infection urder 
such circumstances are obvious Hamcrrhage is prev ented b) previous 
evsang mnaU on of the limb b} elevatirg it for two or three minutes, 
as first suggested by Lord Lister, and then applying an elastic tounu 
quet In the leg a piece of flat rubber tubirg may be employed. 
In the arm however, paralytic symptom*. usuall} involving the 
jnusculo-spiral rene have followed the use of such appliances 
especially when made of c olid rubber, a flat elastic bardage, carried 
several times around the limb and secured bj a knot or with a safely - 
pin is all that is needed The tourniquet must, of course, be first 
•denlized it is also advisable to protect the 'kiu over which it is placed 
by a few la}ers of sterile gauze, After the limb lias been removed, 
the mam vessels are at once ligatured both artery and vein being 
separately tied. It is well to isolate and draw them down for a little 
distance, so as to make sure that they have not been buttonholed 
Any other v essels which can be seen are tied before the tourniquet is 
removed. An assistant should for a time be ready to control the main 
trunk after releasing it from the tourniquet In some cases it may 
be impracticable or undesirable to apply a tourniquet, and then the 
mam vessels may be temporarily controlled by digital compression at 
some suitable *pot whilst the amputation is completed. All bleeding- 
points are rapidly secured by pressure forceps and subsequently tied, 
and the mam trunks isolated and clamped or ligatured before division. 

Attention has already been drawn to the necessity of not tapering 
the flaps but of cutting them square, the corners alone being rounded. 
In dissecting them up, the deep fascia should be included with the flap, 
and the blade of the knife alwavs turned towards the part which is 
to be remov ed so that the under surface of the flap, and with it the 
nutrient \ essels shall not be scored Whilst dividing the muscles, the 
flaps must be carefully guarded by the hands of assistants Before 
dividing the bone it is recommended that the periosteum should be 
retracted for some distance so as more efficiently to provide for its 
nutrition and to cover the divided end subsequent^ , this plan should 
certainly be adopted for the humerm. and femur During the division 
of the bone the soft parts should be protected b\ a cloth so as to prev ent 
bone dost being rubbed into the muscles and giving n*e to myositis 
ossificans at a later date. Any irregular bony spicules left after sawing 
should be trimmed ofi with cutting pbers and the periosteum is replaced 
and secured by deep sutures Attention must next be directed to the 
mam nerves and to any tendon:, which he exposed m the wound all 
sudi structures beuig cut short, the nenes as hishas possible, the 
end of the bone should be covered by stitching the muscles together 
over it, and the little extra tune expended m the introduction of these 
buned Pitches will be well repaid in the improved shapeliness of the 
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stump The skin wound is usually closed by a continuous suture, and 
provision made for drainage from one of the angles of the incision 
The dressing is applied m such a way as to draw the flaps down over 
the end of the bone, and a splint is generally necessary m order to 
control the upper ends of the divided muscles and to keep them from 
spasmodic contractions 

The chief complications likely to arise in the subsequent course of 
the case are shock reactionary ha;morrhage, and those which result 
from infection, these conditions and their treatment have been de- 
scribed elsewhere 

Re-amputations are not (infrequently required, especially in military 
work, where the primary operation has often been undertaken merely 
to save life, and sometimes with but little thought of subsequent 
prosthesis Large open wounds result which take months to heal, and 
even then the stump is unsatisfactory and cannot bear pressure, so that 
a re amputation as soon as it is safe is most desirable, and will save 
both time and pain In other cases the wound is healed, but for various 
causes indicated above the stump is unsatisfactory, and an artificial 
limb cannot be worn a secondary operation is therefore necessary 
In an aseptic case the operation is \ery simple If the scar is 
healthy, it may be opened up if the scar is adherent to the end of the 
bone, incisions are made to encircle it, and are prolonged on either 
side These are gradually deepened by carrying the knife inwards 
to the bone from which the loosened soft parts are retracted When 
the bone has been cleared at the desired level, it is divided for choice 
by a Gigli saw Hiemostasis is effected, and the skin separated from 
the deeper tissues by undercutting all round, the muscles are drawn 
together over the end of the bone, and the skin margins united by 
sutures It is essential that no tension be present Naturally, 
modifications of the incisions have to be devised to meet any special 
peculiarities of the stump 

In cases uhere the primary wound is unhealed, a more difficult problem 
presents itself, but good results and primary healing are obtainable 
if certain precautions are adopted In the first place, acute sepsis 
must be dealt with m the usual way, and no attempt made to re- 
amputate until the condition has quieted down 

In the operation the skin above the granulating area is most 
thoroughly cleansed, and the wound itself scrubbed with gauze swabs 
to provide mechanical disinfection, and then any antiseptic that the 
surgeon favours can be applied The operation is conducted in the 
usual way, taking special care to provide a sufficiency of skin cover- 
ing which is dissected up from the muscles It is most desirable in 
these cases to have a periosteal cuff which can subsequently protect 
the medullary canal 

Bleeding vessels having been secured and nerves shortened, pre- 
paration is made to close the wound Various plans are recommended, 
and herein lies the great difficulty of gaming a successful result 
(1) Some surgeons draw the flaps lightly together over a gauze pack 
soaked in a solution of flavine, and do not attempt closure for a few 
dajs, absence of inflammatory reaction proves that complete closure 
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may be safely attempted {2) Others prefer *Bipp’ treatment 
The wound is washed with absolute alcohol and dried, and then a 
sufficiency of ‘Bipp* is rubbed into all the tissues, and closure u> 
effected by deep and superficial sutures. <3) Other surgeons consider 
that it is useless to apply antiseptics, and pin their faith on deep 
sutures applied so as to coapt the parts without tension, thereby 
presenting the collection of blood in dead 'paces between the flaps 
The superficial stitches must also be free from tension It is wise, 
however, to provide for drainage. Satisfactory healing usually 
Wftcws though it often does not occur without suppuration 

Special Amputations; Upper Extremity. 

The end results are not so satisfactory on the whole as those obtained 
with lower extremity amputations, for it is impossible to replace the 
intricate movements of the fingers by any mechanical deuce 

Amputation ol the Fingers is frequently required after madure 
accidents and similar injuries, or in necrosis following a whitlow In 
these cases it is often impossible to follow am regular routine, the flaps 
being obtained from any portion of sound 
tissue present The following, however, 
are the chief plans adopted 

Amputation ol the Terminal Phalanx 
is usually conducted by opening the 
joint on the dorsal aspect and cutting a 
palmar flap from the pulp of the finger 
(Fig S72) 

\o useful result follows amputation 
through the first interphalangeal articula- 
tion since the portion left la practically 
fixed and Usdess, do tendons being m- 
t serted to govern it \n operation which 
is sometimes advantageous consists in 
amputating through the middle of the 
second phalanx, so «xS to lca\ e the in»er 
tion of the flexor sublums tendon the flaps for such an operation 
are denied from any part of the finger, and the bone is divided b\ 
cutting pliers. 

Bemoval of a finger at the Metacarpophalangeal Joint is an operation 
frequently necessary It is best conducted b\ means of a racquet 
shaped incision (Fig S73 A) which starts over the knucUe. extends 
between it and the next finger curves round to the palmar aspect so as 
to be placed a little below the crease in the 'Lin at the root of the fin-’er 
(Fig and icVums iw the same way to the bach of the Lmud&e. 

This incision can be made with one sweep of the Lmfe, but there is no 
real advantage in such a procedure. The articulation is then opened 
from behind, the structures on either 'ide are wicccssn ely divided 
mating them ten-e by rotation of the finger, and the flexor tendons 
finally cut across. Bleeding points (usually one on each side) are 
secured, and the w ound dosed. ' 



Fig 872 — Incisions 

turn ntion op TtauiSAL 
Phalanx op Finger. 
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The question of removing the head of the metacarpal bone is one 
which must be decided by the occupation of the patient if he is a 
working man, or needs strength of hand, it should be left, as its removal 
alwajs causes weakness In ladies and those where smallness and 
elegance of the hand are required rather than strength, it can be taken 
away by slightly prolonging the incision upwards, clearing the bone 
on either side, and applying cutting pliers The gap between the 
adjoining fingers can in this way be almost obliterated It is especially 
advisable to do this m the case of the index finger, since the head of 
the second metacarpal bone forms an unsightly projection and is very 
exposed to injury Tor this finger, I arabceuf s method (Pigs 873, B 
and 874, B) is often used When the finger is removed for a bad 
whitlow it is often wise merely to disarticulate at the metacarpo- 



^ Incision (or amputation of finger by racquet method 1} Tarabceuf s method 
of amputation as applied for index finger C racquet shaped incision for 
disarticulation of thumb at carpo metacarpal joint D amputation through 
the wrist by a long palmar flap In all of these the continuous black lines 
indicate the portions of the incisions visible from the dorsal or palmar aspects 
respectively the interrupted lines the portions that are hidden 

phalangeal joint and allow the septic trouble to quiet down and the 
wound to heal by granulation At a later date a neat re amputation, 
including if need be, the removal of the head of the metacarpal may be 
successfully undertaken 

Occasionally the four fingers and their attached metacarpal bones 
hare to be removed en bloc Short equaf flaps may then be cut from 
the front and back of the hand and the disarticulation effected The 
stump that remains although consisting of merely the carpus and 
thumb, is very serviceable 

Amputation of the Thumb should never be undertaken unless abso 
Iutely necessary, since its removal seriously impairs the functional 
utility of the hand as large a portion must be saved as practicable so 
as to assist the patient in grasping The phalanges may be removed 
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by any method which enables the bone to be cm cred with the least 

possible sacrifice . , , , , 

When it is also necessary to lake away the metacarpal bone one ol 
tl e two following plans should be adopted 

I TJcraequd method {& gs. 873 C and S74 C) In this an incision 
commences in the mtertendinous hollow known as the lalaturc and 
extends along the dorsum of the thumb to the head of the metacarpal 
bone the oval portion sw eeping round it at the lei cl of the w eb when 
the thumb is abducted and on the palmar aspect corresponding to the 
oblique crease at its root The remainder of the operation resembles that 
for removal of a finger Care must be taken not to wound the trunk 
of the radial arter> as it passes through the base ol the interosseous 
<;pace the blade of the knife is therefore kept closelj applied to the bone 
2 Bj a palmar flap In this the knife is first earned across the dorsal 
aspect of the thumb from the centre of the web between it and the 
index finger to a point on the 
palmar surface of the vvnst jm,t 
abov e the thenar eminence The 
knife is then rotated so that its 
cutting-edge looks outwards and 
;s made to transfix the hall of the 
thumb in front of the metacarpal 
bone so as to emerge at the same 
spot \n the centre ol the web as 
that at which the dorsal incision 
commenced. A muscular flap 
with a well rounded, border n 
readil} fashioned by cutting out 
wards. The remaining soft parts 
are then divided and di^artica 
lation is completed It IS a 
prettier and more showy opera 
tion than the former but other 
wise has no advantage 
Amputations through the Wrist 
joint are seldom performed e.v 
cept for injuries and are unsatisfactory from the prosthetic point 
of view the flaps must be denied as best they can from healthy 
tissues Three chief methods are however described (a) In the 
elliptical (Fig & /3 ) the incision takes the form of an ellipse the 
highest point being on the domim i inch below the lev el of the wrist 
joint and the low est in the centre of the palm 2 inches below the former 
On the ulnar side the incision passes between the pisifonn bone and the 
base of the fifth metacarpal and on the radial side it crosses the carpo- 
metacarpal articulation. After dividing the cellular tissue and dis- 
secting up the palmar flap the joint is opened from the posterior a.pect 
and the disarticulation completed. The convex end of the palmar 
flap is fitted into the concavity of the dorsum, and theacatnx thus form* 
a cuned line on the back of the stump (b) A long palmar flap (Fig 
8/4 T>) is sometimes utilized extending from just below either styloid 
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process down to about the middle of the metacarpal bones the sides of 
this flap being parallel to each other The dorsal incision crosses the 
carpus horizontally between the two extremities of the former wound 
(Fig 873 D) The palmar flap is then dissected up so as to include 
only skin and subcutaneous tissue with perhaps a little muscular tissue 
from the thenar and hypothenar eminences The wrist joint is opened 
from the dorsum and the amputation completed by the division of the 
flexor tendons (c) In a few cases amputation by an external flap may 
be desirable (Dubreuil s method) The incision commences at the 
junction of the middle and outer thirds of the back of the wrist reaching 
down to the head of the metacarpal bone of the thumb terminating at a 
point in the palm immediately opposite its commencement This flap 
is dissected up and should contain a certain amount of muscular sub- 
stance from the thenar eminence The skin and subcutaneous tissues 
on the ulnar aspect are now divided by a circular sweep of the knife 
around the inner side of the limb Disarticulation follows and the 
external flap is carried inwards and sutured so as to close the wound 

Amputation through the Forearm is usually conducted by means of a 
flap operation the flaps being equal in length so as to secure a terminal 
scar The muscles are divided circularly and the bones should be 
thoroughly cleared before division The junction of the lower and 
middle thirds is the most favourable situation This will leave room 
for an artificial arm with wrist mechanism and a removable hand in 
the place of which many different tools may be inserted When the 
amputation must perforce be performed in the upper third it is well 
to remove the upper ends of the flexors and extensors of the wrist 
and fingers and of the supinator longus from their attachments to 
the humerus so as to leave as flat a stump as possible The contrac 
tion of these muscles during flexion of the elbow causes the short stump 
to slip out of the socket of an artificial limb The greatest care must 
be taken to divide the main nerves high and subsequently to keep the 
elbow extended and supmated 

Disarticulation of the Elbow-joint is an operation which should not 
be undertaken it has no ad\antages over one through the arm 

Amputation through the Arm may be carried out by any of the 
methods described e g the flap circular or modified flap and circular 
the choice in any particular instance being determined by the require 
ments of the case The humerus should be divided about 6 or 7 inches 
from the tip of the acromion process to gi\e the limb maker a most 
useful stump but e\en 1 or ij inches of bone will be useful and the 
operation is much preferable to disarticulation of the shoulder joint 
Care should be taken to prevent an adduction contracture of the 
arm which is \ cry Viable to follow and lessens the subsequent utility 
of the part 

Disarticulation at the Shoulder-jomt is now usually undertaken by an 
anterior racquet shaped incision (Fig 8/6) The third part of the 
subclavian artery may be controlled by digital compression the surgeon 
endeavouring to leave the division of the main vessels until the last 
stage of the proceedings but it is perhaps better to clamp all the smaller 
vessels as soon as the} arc cut and to isolate and tie the main trunks 
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Fig 3,6- 

AT THE SHOULDER B . 

Anterior Racquet 


before their division \ preliminary incision similar to that for excision 

of the shoulder is first made, extending downwards and outwards 
through the fibres of the deltoid, from the coracoid process This 
passes direct h down to the bone, and, if necessary , the joint is at once 
opened and examined prior to any Jurtner 
steps being taken The surgeon, standing on 
the outer side of the limb, then carries his knife 
from the lower part of the incision downwards 
and inwards across the axillary folds around the 
limb to the point from which it first started, 
thus making the incision racquet-shaped. The 
skin is first dissected up all round for an inch or 
so. and then the muscles on the inner side, the 
deltoid in part, the pectoral is major, the coraco- 
_ brachiahs and biceps, are divided on the slant, 

■ J thereby exposing the main v essels and nerves. 

amputation -j-jjj. \ essels may now be secured and divided, 
and the nerves isolated, pulled down and cut 
short, or they mav be left intact till later. The 
soft structures on the outer side of the v ert ical incision are next separated 
from the bone, and then the outer half of the capsule, together with the 
muscles inserted into the greater tuberosity of the humerus, and the 
long tendon of the biceps, are divided The inner half of the capsule 
and the eubscapulam are then cut through so as to free the head of 
the bone. By retracting the external flap and protruding the head 
from its socket, the posterior part of the capsule can be severed, and 
then the knife, travelling downwards between the humerus and the 
axillary vessels, is made to cut its way out, thus completing the dis- 
articulation, the vessels and nerves, if not alreadv dealt with, being 
divided as the last step in the proceedings 
If the knife is kept close to the bone, the 
trunk of the posterior circumflex artery is 
not injured Of course, an artificial limb 
after this operation has no functional value, 
but is merely ornamental. 

Occasionally it is necessary to remove the 
whole of the upper limb, together with the 
scapula and outer third of the clavicle, for 
new growths, usually of a sarcomatous 
nature or for injury This so-called Inter 
scapnlo- Thoracic Amputation is best per 
formed according to Berger’s method. An 
incision is made along the clavicle, and the 
middle portion of this bone is then remov ed 
so as to enable the surgeon todivide between 
ligatures the subclavian artery and vein on 

a lev el with the low er border of the first nb The anterior flap is then 
formed by an incision (Fig S77) reaching from the centre of the former 
and extending downwards and outwards over the shoulder, across the 
anterior fold of the axilla, and as far as the lower angle of the scapula. 



Fig S77 - 
the Lmerscapclo-Thor 
acjc Xli PUT* no V 
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r c 878 — Forequarter Amputation 

One of tl e results of th 3 amputat on is that the fitt ng of any appl ance s 
extremely <1 ff cult for there s very l ttle left upon «h ch to obta n a good 
gr p No form of art fic a! 1 mb s pract cal 
\ End result of amputat on B s de v ew C protect e co er ng appl ed 
B tl e squat ng o< the shoulder by the use of a protects e cover ng 
(By courtesy of Mr F K Dcsoutter ) 
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The pectorales major and minor are divided along this line, thereby 
exposing the brachial plexus, the constituent nerves of which are 
severed on a level with the section of the vessels The axillary space 
can now be opened up along the outer surface of the serratus magnus 
The limb is then rotated inwards and adducted across the trunk, and 
the patient drawn well to the edge of the table so as to enable the 
posterior incision, which unites the outer ends of the two former to be 
made The flap thus marked out is dissected up, and the different 
muscles retaining the scapula in connection with the body are divided 
one after the other, including the trapezius, omo-hyoid, levator antruli 
scapula, rhomboids, and serratus magnus These may be incised as 
near to the bone as is thought compatible with the total removal of 
™ _ An y remaining fibres are cut across, and the limb is thus 

detached In cases of new growth there may be a large number of 
vessels, both arteries and veins requiring ligature, but m a healthy limb 
removed for injury none but the posterior scapular and suprascapular 
will give any trouble Naturally, such an operation is accompanied by 
some amount of shock, but the results usually 
obtained have been very gratifying 
A limb-maker will supply a light protec 
tive covering which will square the shoulder 
and support the coat, though no form of 
limb is practical (see Tig 878) 



Amputations 0! the bower Extremity. 
Amputations o! the Toes at the metatarso- 
phaUngeal arUcuUtrons are precisely similar 
SlVtf' 1 * 001 °P era,lons for the fingers 
It must be remembered that the joint lies as 

Tig s 9 Farabieuf s !n r frSt oht h a C nri? b 35 !!' C ape3C of thc toe ,s 
Amputation op the f "? nC ?* ,t ’ and f,ence the incision must start 
Great Toe (Tret-er farther bach than ought be odS i 
AND Wakeley S Or solitary toe should never be left „VY 1 A 
erative Sorcery 1 bernmee never De •eft, as it always 

o5cem™t ,I, °" in e >» fateral du 

The heads of the metatarLls S d alaajTfe'savS",^ * tS V,, b ‘ S ‘° e 

and then crosses the plantarsnrface of the y gCal artlcul: »tion, 

of the web between it and th^second toe “1° r f ach ‘^centre 

straight back to the commencement of t he^ nCC the ^ lfe ls “tried 
deepened; the tendons divided Somf „ L TIlese cut* are 

It will then be found that an internal flan remo ed< ^ *^ e toe amoved 
across the head of the metaSS ffi’ ' vhlch “ n be brought 
L shaped cicatrix i S not exposed to rS 11 ,n so that the 

Amputation of the great toe ai fii a « 
conduced Cher by a rac q „e, sh.pcd^”t‘^ " 
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a flap from the inner side It is a bad operation, leaving a temblj 
mutilated foot and should if possible nev er be undertaken 
Amputation of all the toes is occasional!} required m bad cases of 
pes cavus The operation is best conducted by cutting dorsal and 
plantar flaps which after removing the toes, are united over the heads 
of the metatarsal bones 

Amputations ol the Foot used to be performed — 

(a) At the tarso-metatarsal articulation bv Lisfrancs or Hev's 
operation J 


(6) At the mid tarsal joint by Chopart s operation 
(c) At the sub-astragalotd joint 

But owing to the impossibility of fitting a satisfactor} appliance to 
the stumps resulting from these operations the} should not be under 
taken (see Fig SSo) 

Amputation ol the Foot — Seines amputation consists of a disarticu 
at ankle-joint, together With removal of the two malleoli 
and the articular surface of the tibia It is by far the best of all ampu 



Fio 8Si — Lines of Incision iv 
Bones and Soft Parts in 
Stub s Amputation 
\ A’ Incisions for Syme samputation 
S section ol tib a and fibula 



L S vt«r‘ ElAl 'J ,&u - Kcis 'ON 
s Modified Svue s Opera 


rcscs:™!;; ji-r t i n°° ■»* 

surgeon standuig either belou’Lr'flmi to^ Ub,e lhe 
Having exsanguinated the hmh ih- IIle n 8“ l °* tIle patient 

commenced by making u uiasion fronuhe tir^of !» °V he foot, 
dowTi to the heel and extending up t™a £onn 1 S u™ maUeolu, 
the mternal malleolus (Fig S8i A) oKe left^ T Md behlnd 
made in the opposite direction For th, * d ^ mcision is 
strong bladed knife should be emploved fan^anuTi^f ^ hand, cd 
is directed slightly backed* otSSsK burk^Li? 16 , mC,Slon 
formed m which discharges may collect Tk?i * beei fla P « 

to the bone at the first cut and the 15 Camed do '™ 

up the heel flap thus marked out by insertmg huth'.imh 0 ^ , to dlssect 
and parti} peeling part!} cutting the^f7f,«^ th ^ bu l to . Ujewound 
os cal cis This is sometimes a tedmus ^ ol ^ 

is most important to keep close to the H™^ S r Pr ° Ce ? dui S since it 
nutrient vessels of the flap KS.SvS” \° T *** of dividing the 
dorsal inasion (A ) is then madTumuli^ibe Int ? rn ¥ calcanean) The 
and camed shghttj forward, so as toUl'S °a e "°5ap 
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This is dissected up and the ankle-joint opened the line of the articu 
lation being placed J inch above the tip of the internal malleolus By 
division of the lateral and posterior ligaments of the tendo Achillis 
and of the few remaining fibrous connections along the top of the os 
calcis the foot is removed The lower ends of the tibia and fibula 
are then cleared and sawn off (S) the ends of the dorsal flap being 
meanwhile held out of harm s way The mam vessels are tied as also 
any other bleeding points the tendons and chief nerves are drawn 
down and cut short and the wound closed by sutures provision being 
made for drainage through one of the angles 



Fig 883 —Showing Modified Syme s Amputation 
Contrast the neat contour of the stump and the extra clearance between the 
end bearing and the ground with Tig 884 The 1 ght metal limb fitted 
although si ghtly wider than the natural ankle is quite neat 
(By courtesy of Mr F K Dcsoutter) 

A much quicker and prettier method of performing this operation 
consists ui making an elliptical incision (Tig 882) and opening the joint 
and disarticulating whilst the os calcis is subsequently dissected out of 
the heel flap from a boi e keeping the knife close to the bone 

The modem practice is to cut the tibia and fibula about 1 inch 
above the articular surface of the tibia (Fig 883) This is somewhat 
higher than the old fashioned method (Fig 8S4) and is desirable because 

(a) It leaves sufficient room for a mechanical ankle joint in the 
artificial limb 

(b) There is less loose flesh and therefore less bkeldiood of the end 
bearing pad loosening 
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(cl The terminal increase in circumference of the stump is still great 
enough to be of value in holding the artificial limb m place and is Jar 
less ungainly than when the bones are sectioned lower down 

The SymC s amputation has been condemned more particularly ny 
surgeons who gained experience during the late war, when many 
operations were performed in unfavourable conditions A good 
Syme s will give excellent results with the advantages that the patient 
takes weight on skin already used to pressure and there is very little 



Fig 884 — Orthodox Sv me s Imputation 
Note the great increase in terminal circumference of this stump The heel pad is 
l able to loosen and become painful The light metal limb fitted to this 
case is necessarily v er> much wider than the natural ankle 
Fg 885 — Sv ME S AMPUTATION ON A Bow LEGGED PATIENT DEMONSTRATING 
CLEARLY THE DIFFICULTY OF CONSTRICTING AN ARTIFICIAL Ll'IB WITH 

Correct Alignment 

(By courtesy of Ur V R Desoutter ) 


shortening so that he can in emergency walk on the bare stump 
It is contra indicated in cases where there is reason to suspect there 
may be circulatory trouble and m bow legged patients (Fig SS5) 
and is not on the whole recommended for women because even the 
best appliance must be a little wider than the natural ankle 

Amputations ol the Leg should be undertaken if possible 7 inches 
(or a man and 6 inches for a woman below the articular surface of the 
knee-joint On a tall patient 1 inch longer than this is an advantage 
(Fig BS6) * longer stump is not satisfactory because it does not 
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allow of proper alignment of an artificial limb In addition there is 
frequently vascular trouble Shorter stumps to a minimum of 2 inches 
of tibia though not ideal can gi\e good enough results to make it 
well worth while saving the knee joint (Fig 887) Almost any opera 
tion may be practised according to the needs of the case but the most 
satisfactory is that by means of antero internal and postero external 
flaps the former being the longer so as to bring the scar well behind 
After the first inch or two the flaps should be rapidly deepened so as 
to include all the muscles In dividing the bones care must be taken 
not to leave a sharp projecting edge on the front of the tibia This is 



Fig 886 — Amputation Belov the Knee of Ideal Length and Contour 
ALLOWING THE LlGHT METAL LlMB TO BE MADE TO J, ATCH THE NATURAL 
Leg a \ ery Important Point for a Woman 

(By courtesy of Mr E R Desoutter ) 

best prevented by partially sawing through the bone in an oblique 
direction from above downwards and when this has reached a little 
be} ond its centre the saw is withdrawn and a horizontal section 
made cutting across the oblique incision in such a way as to remove 
a wedge of bone from the front of the tibia which thus becomes suitably 
bevelled The fibula should always be divided before completing 
section of the tibia and should be about 1 inch shorter than the tibia 
to leav e a rounded end to the stump \\ ith short stumps it is not 
advisable to remove the fibula completely as is sometimes advocated 
because this alters the shape of the stump from triangular to circular 
and the triangular shape is extremely u«mful in helping to prevent an 
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artificial limb from rotating Vlso the scar left after the excision does 
not bear pressure In cases where the fibub is \er> prominent it is 
preferable to shaie the head by means of a posterior circular incision 
which "ill obviate the nsk of an adherent scar 

Disarticulation through the Knee-joint and supra-condy fold ampu 
tation of the thigh (Carden* Listers Gnttis Stokes are tanous 
methods) are seldom performed and are unsatisfactory because 
(rt They leai e no room for an internal mechanical knee joint 
2) The bony end of the stump is greater in circumference than the 
fleshy part immediately aboie it and in the case of disarticulation of 



Tig 887— Double As pvtAttov Below m Knee 
The r ght stump shows the minimum length to which t is posS ble to fit a below 
W«ee type 1 mb 

(By courtesy of Mr E R. Desoutter ) 


the knee necessitates a limb with a leather lacing socket which is 
heavy and hot 

(3) The external mechanical knee-joint ts wade and ungainly 

(4) The skin flaps are thin and of poor quality and thus healing 
may not be satisfactory 

raa y be conducted by any of the general 
methods already described but Lister s operation modified flap and 
circular (F gs S65 and S66) is the best 

The length of femur \anes according to the height of the patient 
but on an a\ erage 9 to 11 inches of stump measured (ram the perineum 
is ideal (Fig SSS) With longer stumps not only do difficulties of 
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circulati on arise but there is not room for a mechanical knee-joint and 
the terminal increase m circumference of the lower end of the femur 
makes it impossible to fit a limb with a taper socket Shorter stumps 
with as little as 3 to 4 inches of femur can be satisfactorily fitted with 
above knee type limbs Stumps with less femur than this have to be 
treated as cases which have been disarticulated through the hip and 
are fitted with the tilting table type of limb but it must be empha 
sized that even 1 inch of bone is valuable when it comes to fitting this 
type of limb (Fig 889) 



Fig 888 — Above Knee Amputation of Ideal Length and Contour 
Note the taper shape of the stump wh eta is so valuable for the fitt ng and control 
of the art fic al 1 mb also that the 1 ght metal art fic a! 1 mb s suspended 
by a pels c band only m th no chest or shoulder harness 
(By courtesy of Mr E R Desoutter ) 

Disarticulation through the Hip jomt is always an operation of the 
greatest gravity and every precaution should be taken to minimize 
the immediate risks by preventing haemorrhage and lessening shock 
No part of the body should be unnecessarily exposed moreover the head 
is kept low and although the operation must not be hurried over no 
time is wasted 

Formerly several different methods of operating were described but 
most of them are now discarded in favour of the AtUerwr Racquet 
operation (Fig 890) Of course it is occasionally necessary for 
some other plan to be adopted but the surgeon must use his own 
ingenuity in devising them to meet the requirements of the case No 
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FiC E8f> — tMVVTATlON AT THE. H» 

Tht shape ol the stump sho'AS clearly the value of saving etea l or 2 laches 
of femur The shape of the hip is retained and protides a much better 
gnp for the artificial I rob than disarticulation 

courtesy of Mr E R Desoutter ) 


special means need be employed for securing hsmostasis as the mam 
vessels are secured in the early stages of the operation and all others 
are compressed by pressure forceps 
i i as they are divided 

r A The incision commences over the 

I \v / T centre of Poupart s ligament and is 

/ / \ carried down along the course of the 

| ~ v mam vessels for about 3 inches 

1 The common femoral sheath is ex 

I \ I j | j posed and both arterv and vein 

1 \ I pA are secured by double ligature and 

1 divided The incision is then com 

\ I pleted it sweeps over the inner side 

1 h 1 of the thigh 4 or 5 inches below the 

\ I 1 j perineum to the back and is brought 
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Fig S91 — Imputation Sites of the Lower Extremity 
An artificial leg (Desoutter) is shown for comparison demonstrating in 
section the space required for the knee and ankle mechanism 
Minimum of j to 4 inches of femur valuable for above knee type limb but 
every inch of bone above this 1 ery valuable for through hip type 2 stump of 
9 to 1 1 inches measured from the perineum is the most satisfactory 3 ampu 
tations at or immediately above knee undesirable for prosthesis 4 tibia 
2 inches long the min mum which can he used ior below knee type limb — 
in this case the fibula must, of course be of equal length 5 tibia 7 inches 
long with fibula t inch shorter gives best results in below knee cases 
6 modified S>mes — very satisfactory in selected cases 7 all partial foot 
amputations undesirable for prosthesis 

The sites of amputation indicated in the diagram are necessarily only 
approximate (see text) 



Fig Ss>9 — Amputation at the Hip 

The shape ol the stamp sho \s dealt) the value of saving even I « ' inches 
of femur The shape of the h p is reta net) and provide* a much better 
grip for the art ficial l mb than disarticulation 

{By courtesy o( Mr E R Dtsourter ) 


special means need be employed for securing hemostasis as the mam 
\esscls are seemed in the early stages of the operation and all others 
are compressed b> pressure forceps 
as they arc div idea 
The incision commences oyer the 
centre of Poupart s ligament and is 
carried down along the course of the 
mam \ easels for about 3 niches 
The common femoral sheath is ex 
posed and both artery and \ein 
are secured by double ligature and 
divided The incision is then com 
pleted it sweeps o\er the inner side 
of the thigh 4 or 5 inches below the 
perineum to the back and is brought 
up again to the front 3 or 4 inches 
ati-ucAiio’* thkocgh helow the great trochanter The 
v Anterior Racquet muscular structures in the outer flap 
are then cut through and the ex 
temal circumflex artery and other 
bleeding vessels secured by pressure forceps ert route By rotating the 
limb inwards the insertion of the gluteus maximus can be divided. 
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Fic 891 — \mfutation Sites of the Lower Extremity 
An artificial leg (Desoutter) is shown for comparison demonstrating in 
section the space required for the knee and ankle mechanism 
Minimum of 3 to 4 inches of femur valuable for above knee type limb but 
every inch of bone above this very valuable for through hip type 2 stump of 
9 to 1 1 inches » leasurcd from the perineum is the most satisfactory 3 ampu 
tations at or immed ately aboie knee undesirable for prosthesis 4 tibia 
a inches long the m nimum which can be used for below knee type limb— 
in this case the fibula must of course be of equal length 5 tibia 7 inches 
long with fibula 1 inch shorter gt\ es best results in below knee cases 
6 modified Symes — \ ery satisfactory in selected cases 7 all partial foot 
amputations undesirable for prosthesis 

The sites of amputation ind cated in the diagram arc necessarily only 
approximate (see text) 
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as also the muscles attached to the great trochanter Tlie muscles 
in the inner flap are then similar!} dealt with alter rotating the limb 
outwards the internal arcumflex arter} etc bang secured. The cap- 
sular ligament is next divided transverse!} and the head of the bone 
disarticulated Finally the limb is rotated forcibly outwards and all 
the soft parts at the bach of the limb including the sciatic vessel and 
nerves are divided from within outwards with one sweep of the knife 
The wound when sutured lie* antero-postenorl} Uter this operation 
an artificial limb of the tilting table 1 type can be fitted and excellent 
results have been obtained (Fig SSq) 

At a glance the v a nous sites, for amputation raa} be visualized b} 
looking at Fig 891 



CHAPTER XLVIII 
ANAESTHESIA 

By C F HADFIELD MBE M A MD DA 

The medical student accustomed to the orderly routine of an operating 
theatre scarcely realizes that the anesthesia which enables the surgeon 
to perform his delicate tasks is of comparatively recent origin Less 
than a hundred years ago a true anaesthetic — one of God s best gifts 
to His suffering children — was unknown and surgical operations had 
to be performed with the utmost rapidity on patients whose sensations 
of pain were limited only by narcotic drugs and a merciful syncope 
In the history of anresthesia there are three dates occurring curiously 
close together which all medical men should bear in mind The first 
medical use of nitrous oxide as an ansesthetic was in 1844 and is 
associated with the names of Wells Rigg and Colton Ether was 
first used for this purpose by Morton (at the suggestion of Jackson) 
in 1846 and lastly chloroform anassthesia was discovered in Edinburgh 
by Simpson in 1847 Although it is true a few other anaesthettc agents 
such as ethylene and ethyl chloride are now available yet after some 
eighty years of investigation the vast majority of ana^thetics given 
to day depend on one or other of the three drugs introduced 111 the years 
1844 1847 

The object of an anajsthetic is to enable various painful and un 
pleasant procedures to be performed on a patient without pain or 
distress This can be effected either by rendering the patient un 
conscious by the administration of a suitable agent by inhalation or 
otherwise — that is by true znxsthcsia or by the injection 0/ various 
drugs which temporarily destroy the sensation of the part operated 
upon either by acting upon the nerveendirgs affected (local auresthesia). 
or by blockirg the conauctiv ity of the larger ner\ e trunks w Inch supply 
the part (regional ancesthesia) In the two last cases the patient may 
remain quite conscious and the condition is not strictly one of anas 
thesia but of analgesia The terms local and regional anaesthesia have 
come into such general use that it is almost pedantic to attempt to 
eliminate them 

General Anaesthesia — In administering a general anasthctic the 
anaesthetist has his obligations to the patient and to the surgeon 
'Nith regard to the patient the duty of abolishing pain is obvious but 
further than this he must do his best to render the induction as free 
from discomfort as possible ard also I c must select and manage his 
agents so that the patient s recovery shall be as little unpleasant and 
as free from disturbing sequela; as lie can contriv e His chief obliga 
tion to the patient however, is so to watch over his own and the 
« 5°5 95 
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surgeon » manipulations that danger to life 'hall be reduced to the 
minimum If n ecessarv the surgeon mu't be warned to stop or at 
least curtail hi a operation should the condition of the patient require 
it this should seldom be necessary \ctne co-operation must exist 
between the surgeon and anasdheust and just as the latter will rely 
on the former to a\oid all unnecessary shock by the manipulation of 
sensitive parts as delicate]} as possible so the surgeon should be able 
confidently to depend upon bis anesthetist for tirael} information as 
to the general condition of the patient In addition the anaesthetist 
can help the surgeon in man} ways He wall select and administer his 
anesthetic «o as to facilitate the surgeon s w orb and as far as is con 
sistent with the safet} of the patient he w ill secure adequate muscular 
relaxation for the performance of the operation 

Stages and Signs of Anaesthesia. — The ideal induction of anaesthesia 
requires a gradual and uninterrupted transition from a condition of 
ordinal} consciousness to one of complete unconsciousness, combined 
with unmobiht} and muscular relaxation Although this change 
should be madeb} imperceptible 'teps it has been found convenient to 
divide it into several stages for descriptive purposes. These are a> 
follows 

1 Disordered Consciousness.— Although still conscious the patient s 
higher cerebral centres have become so affected that judgment is lost 
and all faculties are disordered and unbalanced. The 'enses maj be 
abnormal!} acute, and things seen and heard ma} be vividly remembered 
afterwards The ph} sical condition ma} be little altered, but a nerv ous 
patient ma} become pale and restless with rapid pul*e and possibly 
dilated pupils 

2 Excitement — The disturbance alread} described is accentuated. 
The patient lo-es grasp of his surroundings and perhaps dreams he 
is elsewhere and begins to shout and struggle \n\ holding of the 
breath will cause cyanosis and accentuate struggling \Sith free 
respiration the colour is good and the pulse full and perhap* rapid and 
the blood pressure raised. A dilating pupil with pallor probabl} 
indicates impending vomiting This is the troublesome stage of the 
induction and 'kill and experience are required to exclude it or pass 
through it quickl} and }et without 'o hurrying the dosage as to cause 
respiratory 'pasm 

3 Surgical Anesthesia la characterized b} the patient becoming 
completel} unconscious and motionless the brcatliing should be deep 
and automatic. The blood pressure should be about normal a little 
raised with ether and possibly a little lowered with chloroform The 
reflexes 'hould be doggish or absent and the muscles relaxed. The 
patient is cow ready for the operation 

4 Deep harcosis.—If the dosage is pmhed still further the anesthesia 

will deepen and soon pass the limits of safety U1 the superficial 
reflexes will long have disappeared the colour will vary from pale to 
grey the pulse is rapid thready and possibly irregular the breathing 
will lose its automatic character and there will be lengthening paused 
between expirations and the following inspirations Finally resmrat ion 
ceases altogether but fortunately the puke usually continue-, for some 
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little time after this has happened, the blood pressure falls lower and 
lower, the pulse becomes impalpable, and the pupil widely dilated, and 
death follows 

There arc many signs indicating the depth of anesthesia, and this is 
fortunate as no one of them by itself is quite reliable The three on 
which the greatest reliance can be placed are 

1 Automatic Breathing, which is more easy to appreciate than to 
describe The respiration is deep, usually audible and mechanical m 
its regularity there is scarcely a pause betw een an expiration and the 
follow ing respiration The advent of any such pause should be at once 
apparent to the trained ear as it indicates that the anesthesia is 
becoming either too deep or too light, and suitable steps must be taken 
accordingly 

2 Diminution or Absence of Reflexes — The lid reflex will disappear 
early, the conjunctival reflex later, ard the corneal last of all, the 
corneal reflex need only be abolished for deep anaesthesia The size 
of the pupil and its reaction to light are of some value, which is largely 
discounted by the action of alkaloids Whether the pupil is dilating or 
contracting is information of more \alue than its actual size With 
ether a large pupil is not in itself a danger sign provided that colour, 
pulse, and breathing are satisfactory With chloroform a large pupil 
always suggests danger and should not be allowed to remain uncor 
reeled 

3 Muscular Relaxation js the sign of anaesthesia to which the surgeon 
attaches the greatest importance The degree required naturally 
vanes with the site and nature of the operation, for all skeletal muscles 
do not necessarily relax simultaneously or equally The anaesthetist 
will obtain useful information from the condition of the sterno mastoid 
and masseter muscles which are fairly reliable guides and conveniently 
placed for observation It must be remembered that muscles near 
painful and inflamed areas (those m which thesurgeon is most interested) 
are ‘on guard,’ and remain rigid long after others have relaxed 

The Airway. — The success of an inhalation anaesthetic is chiefly 
dependent on maintaining a perfectly free air passage through the 
mouth and nose, glottis, trachea, and bronchi, to the pulmonary alveoli 
If this ’ airway ’ is free, the anasthcsia is usually uneventful, but it is 
very liable to be obstructed, and its maintenance is not always easy. 

A frequent trouble is the accumulation of mucus and saliva m the 
lack of the pharynx This can be overcome firstly by preliminary 
medication with atropine, and secondly by providing for free drainage 
out of the mouth by turning the head well to one side, periodically 
pressing out any secretion that has accumulated m the check, and 
powWy b) arranging the comer oi a towel m the mouth to act as -a 
drainage wick. Mopping the pharynx with swabs should be a last 
resort, (or the immediate relief is disappointing, and the irritation 
causes increased formation of mucus 

Another cause of obstruction to the airway is the falling back of the 
tongue on to the posterior w U1 of the pharynx when the action of the 
nm>thetic relaxes the muscles forming the floor of the mouth In this 
way the glottis is brought into contact with the soft tissues at the back 
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of the threat, and the passage through it is nanrewed cr occluded. B> 
turning the head to one <ide, as reccmmerdedabov e, thi> mav be part-} 
avoided as the tongue then tends to fall to the side rather than back 
wards if this is insufficient. it becomes nec&oarv to fco'd the t argue 
forward. It often suffices to place a ficg“r t*hind the angle of the 
, aw on one or both side*, and press forward the who’e pw with the 
torgne attached to it but it mat be -eces^n to pull the tongue bodily 
forward with forceps although this is undesirab e Mat of these 
difficulties can be obviated bv the use of the modified Hewitt s art metal 
airway shown in Fig S92 The fattened aluminium ring rests between 
the gums or teeth, the craved rubber tube ho’ds the tongue forward 
in its concavity and the so‘t open end should lie immediate!} ov er the 
glottis. Even with the auwav in petition it mav be ne c es s ary to ho'd 
the jaw forward by slight pressure with the tn 6 ex 

Larynseal Spam is another came of obTructioo ard is less amenable 
to treatment. IVunrg inspiration the vocal curds do not open saffi- 
oently to allow free passage to the inspired air. which on!} gains 
admittance with difficulty and with a crewing sound. The condition 
is often due to the irritation of too strong a vapour yucsertcd *t an early 
stage bat even with the greatest 
care it cannot alwavs be avoided. 
There is no readv method of over 
coming it With patience and a 
mociccauon of the vipoar it usual]} 
passes offi Central} to expecta 
Fig cyz -Hokhid Hrmt s tun a charge from ether to chloro- 
tiwiT form accentuates rather than re- 

lieves it. The obstruction mav be 
lessened by keeping the head ngidlv in the middle lire rather than 
tooneside as recommended abov e. 

Obstruction to the anwav mav also be due to tumours and foreign 
bodies (such as vomited material) ard each must receiv e appropriate 
treatment Foreign bodies may be removed bj the finger or b} in 
voting the patient but in urgent cases a larvngotomv cx tracheotomy 
mav be required. 

Prepa rat ion of the Patient for Ame.vthena. — In emergency cases no 
adequate preparation is possib'e, and it is remar kab-e that the anaes- 
thesia usuall \ runs a trouble-free course. If the stomach is ofcvioujy 
distended with food an emetic may be advised although the act of 
vomiting especially when artificially induced, has a most debilitating 
eheet Even when there is ample time, the draaic methods of prepara 
tion formerly considered essential are now modmed. \ mild aperient 
is administered about thirty-six hours previously followed by an enema 
on the ev erong before operation in rectal cases, however, in *pte of its 
disadvantages the morning enema is essertial. The met also need not 
be too rigidly controlled. The previous day the food should be of an 
ordinary nature but selected with a view to its easy digestihJiry A 
light and digestible dinner may be taken the ru^hi before, and m the 
early moirurg a cup of tea with perhaps a little toast or thin bread and 
butter The rep enishment of the carbohydrate resen es of the body 
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by liberal doses of glucose or barley sugar is of great service in the 
prevention of post operative vomiting and acidosis The object should 
be to avoid the arrival m the operating theatre of a patient debilitated 
by the combined effects of purging, starvation, and the action of a recent 
enema 

Preliminary Hypodermic Medication — A hypodermic injection of 
Atropme is now almost universally given before operation so as to 
diminish the secretion of mucus, etc , in the air passages, to decrease 
sweating and so prevent loss of heat and also possibly to discourage 
vagal inhibition of the heart Since its use has become general post- 
operative vomiting has also decreased Before ether, atropine must 
never be omitted, and should be given in full doses — up to -V gram for 
adults, and jfa grain for children 

Morphine may be helpful but its action is so variable that it is best 
avoided as a routine It must never be given to children, and is best 
omitted when chloroform is to be used With some patients it enables 
operations to be performed with a minimum of amesthetic but its 
depressing action on the respiratory centre diminishes the depth and 
frequency of the respirations, and so definitely limits the amount of 
amesthetic inhaled As a result, deep sleep rather than true anesthesia 
follows, and an incision may cause movement and strain On the other 
hand, with very nervous patients a preliminary small dose (* grain) 
undoubtedly adds to their comfort, and is scarcely sufficient to have 
any ill effect 

Scopolamine (hyoseme) is usually combined with morphine and 
atropme, and is not free from the disadvantages of the former The 
combination is frequently used to obtain better results with pure gas- 
oxygen anaesthesia, and it is also useful to obtain ‘twilight sleep 
when local or regional analgesia is used It has a remarkable effect 
on memory and patients who seem quite unaffected by it during an 
Operation (local) may have a very hazy recollection of events on the 
following day The dose is to T g„ grain A disadvantage is that 
occasionally it acts as a deliriant rather than a sedative 

When any of these drugs are used, the effect on the pupil during 
anaesthesia must not be forgotten Atropine and scopolamine dilate 
the pupil, and morphine contracts it, the effect of mixtures cannot 
be foretold, and vanes with different patients 

After-Treatment — The patient should be put back to bed with as 
little disturbance as possible and with the head turned to one side, 
so as to allow the escape of any mucus or vomit If an airway has 
been used, it should be left in position until it is quite certain that 
the patient can breathe freely without it The patient must not be 
left until he is conscious The bed in which lie is placed should be 
previously wanned, but hot water bottles must be removed or pro 
tectcd from any possible contact with lum The necessity for an} 
rectal, subcutaneous, or intravenous injections of saline, etc , will be 
discussed with the surgeon 

Past-operative Vomiting is best treated by encouraging the patient, 
v\ hen sufficiently conscious, to drink a half pint or more ot w arm water, 
with or without bicarbonate of soda, tlus, if retained, replenishes the 
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depleted fluids of the body . and if returned acts as an efficient stomach 
wash-out In ob-tinate cases a few drops of tincture of lodire raaj 
be added to a tumbler of water or mustard leaves or a small blister 
maj be applied to the epigastrium Small pieces of ice m the mouth 
ma\ be tried, but are seldom very effeem e Sips of cotiee are service- 
able but champagne is often far more successful than anUhirg el^e 
The salts of bismuth and other similar gastric sedatives maj be tried, 
but if the vomiting continues long enough to suggest their Use. the 
possibility that it is due to «ome surgical cause must be considered. 
The presence of radium \n the bods and especially in the cavity of the 
uterus mav cause contiruous vomiting until it is removed 

Delayed Chloroform Poisoning or Pernicious Vomiting is a most 
serious condition, very occasionally following the administration of 
chloroform and still more rarely of ether or other anesthetics. It 
may supervene after ordinary post arrerthcticvomitirg which gradually 
becomes worse, or there may be little or none at first, and the vomitirg 
only commences after an interval of twelve hours or so and then it 
becomes steadily more alarming The vomited material, at first mucus 
and froth becomes darker in colour and resembles coffee-grounds 
The pat lent is rest less or comat o^. or both ard later becomes jaundiced 
The breath smells of acetone and the urine if any , contairs acetone and 
livdroxy butyric ard diaceuc acids The clinical picture is very much 
that ol acute \ellovv atrophy of the liver, and the post mortem hndmgs 
are similar The treatment is symptomatic only and of little use, as 
the condition once well established, is almost always fatal Intra 
venous injections of insulin and glucose and alkalies give the only 
hope It «eems to be closely associated with acidosis, and so is rather 
more frequent in <eptic cases On the other hand septic cases ev 
hibiting marked acidosis are often safely anesthetized The chemistry 
and pathologv of the condition are by no means clear but probablv 
it originates in some profound metabolic disturbance associated with 
acido-is the chloroform (or other anesthetic) being not so much the 
causal iv e agent as the trigger which explodes the charge. 

Nitrous Oxide, \, 0 — Nitrous oxide is undoubtedly our safest 
anesthetic It 15 practically non toxic and as it is expired unchanged 
it leav es no irritating decomposition deposits m the body It is '•implied 
ui cy linders of varying capacity m liquid form at a pressure of 30 atmo- 
'rpheres Nitrous oxide is much nsed for dental extractions the in- 
cision of abscesses and the manipulation of stiff joints For these 
purposes the cylinders are connected by tubing with a rubber * Cattlrn s 
bag between winch and the face-piece is placed an arrangement of 
valves This gives three positions in the first * air.’ the nitrous oxide 
is kept in the bag and the patient breathes air only m the 
position vali es the patient umpires gas ’ from the bag and expires 
it uito the open air In this position the bag will become rapidlv 
emptied unless the supply is constantly replenished by admittirz more 
gas by turning the foot key In the third position, ‘ no valv& the 
patient simply breathes in and out of the bag a process described as 
rebreathmg For a short anesthesia it is sufficient to allow the 
patient to breathe gas in the valves position, exhaling it mto the air 
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until the automatic breathing, the soft stertor, and the fixation of the 
eyeballs show that he is unconscious The mask can then be removed, 
and the anaesthesia should last long enough for the extraction of one or 
more teeth In this simple method it is obvious that the patient 
receives no oxygen, and a certain amount of cyanosis results It is better 
to combine the nitrous oxide with some air or oxygen This gives a 
slightly longer induction, but also a longer anesthesia, as more nitrous 
oxide can be introduced into the blood without cyanosis Air can be 
given by occasionally lifting the face-piece (or moving the valve) 
Alternatively, a suitable amount of oxygen can be introduced into the 
bag from a separate cylinder There are various devices for doing this, 
that in most frequent use being Hewitt s apparatus, which has one 
bag for nitrous oxide and another for oxygen There is a special valve 
which, provided that the two bags are about equally distended will 
supply the patient with any proportion of oxygen up to io per cent 
A longer dental anaesthesia can be obtained by replacing the ordinary 
face-piece by a small one which covers the nose alone as soon as the 
patient is unconscious Through this the patient is supplied with gas 
under some pressure during the whole time that the dentist is at work 
This can be combined with oxy gen as before A better way for patients 
with free nasal passages (an essential for all nasal gas) is to employ the 
nose piece throughout, the patient being instructed to inspire through 
the nose and expire through the mouth The patient thus supplies his 
own valves, and, if intelligent, will usually do so efficiently This 
rhythm, once established, is likely to continue during unconsciousness 
If, however, oral inspiration begins, it can be prevented by covering the 
mouth with a special small pad fitted with a valve that allows expira- 
tion only By the skilful use of this nasal gas (with oxygen) the patient 
can be kept under for many minutes, and the dentist can perform his 
extractions carefully and deliberately 
Tor short operations unconnected with the mouth or nose the patient 
can be kept under more easily, as it is unnecessary to remo\e the face 
piece The reaction of patients to nitrous oxide is rather variable, but 
those who take it well can be kept under its influence with the simple ap- 
paratus described for considerable periods, provided they arc adequately 
supplied with air or oxygen One great advantage of nitrous oxide 
is the relative absence of objectionable sequela: After a short inhala- 
tion the patient recovers consciousness almost immediately, and is 
usually able to resume Ills ordinary avocations within a few minutes 
There is seldom vomiting, or even nausea With longer inhalations 
the after-effects are a little more noticeable, but still \ery much less 
than those of any other amcsthctic. 

In major surgery, the method already described has not been found 
suitable, since the amount of gas employed is excessive, moreover, 
'villi nitrous oxide and oxygen alone it is usually difficult, and often 
impossible, to obtain sulhcient muscular relaxation for abdominal 
operations This depends on the physical fact that at ordinary 
atmospheric pressures the blood cannot take up sufficient nitrous oxide 
for really* deep anasthesn. Devices for administering the gas under 
increased pressures arc theoretically possible, but have not attained 
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much success ut practice It is found however that if the nitrous 
oude is combined with 



small quantities of ether 
vapour a rela\ation can 
be obtained out of pro- 
portion to the amount of 
ether used whilst if the 
ether vapour is replaced 
or reinforced by a little 
chloroform the effect is 
even more marked To 
enable tins to be done 
with ease and also to 
secure better control of 
the proportion of gas and 
oxygen \ anous machines 
have been devised The 
Boy le gas-o\y gen-ether 
apparatus shown m Fig 
Sq 3 consists of a stand 
holding the necessary 
cj hnders each of w Inch is 
fitted with a fine adjust- 
ment v ah e w Inch controls 
the rate of flow by a 
touch Each gas is led 
by tubing to a sight 
feed composed of a glass 
cylinder ofwater in winch 
are immersed metal tubes 
pierced by small holes at 
equal intervals Accord 
mg to the rate of flow the 
gas will bubble out of 
one or two or more holes 
and this can be controlled 
by the valv e the propor 
tion of the tw a ga«ies can 
be adequately but not 
quite accurately measured 
in the same way Thus 
if the nitrous o\ide is 
bubbling out of four 
holes and the oxygen out 
of one the administrator 


f,g 893 — Eovu s Gas-Oxyge'i Eiu£r knovra ttottaisdelucr 
Apparatus mg to the patient a nu\ 

ture composed of about 
four parts of lv t O and one part of O or in other words an atmosphere 
in which the nitrogen of the air is replaced by nitrous oxide this in 
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practice is a very useful proportion Next to the sight feed are two 
other bottles the larger of which may contain ether and the smaller 
chloroform At the top of each of these is a tap and a plunger, by 
the manipulation of which it can be arranged that the combined gases 
issuing from the sight feed shall pass straight across without coming 
into contact with the ether By \arymg their position, however, 
the gases can be made to pass over the suiface of the ether, or, altema 
lively, actually to bubble through it In this way the anaesthetist can 
at will administer pure gas and oxygen or these gases fortified with 
an amount of ether varying from a minimum up to the maximum of 
the capacity of the machine The chloroform bottle is similar The 
ether bottle is provided with a container by means of which it 
can be surrounded with hot water to check the freezing due to the 
rapid evaporation It is also usual to add to the apparatus a cylinder 
of CO, with its own sight feed by means of which a small proportion 
of this gas can be added as required In actual use the apparatus is 
quite simple, although considerable experience is required to obtain 
the best results 

Induction is commenced with a mixture of gas and oxygen m the 
ratio of 6 I, and the valve is turned almost at once to the rebreathing 
position, which will be maintained to a large extent through the pro- 
ceedings If the bag becomes too full or if prolonged stertor occurs, 
it must be temporarily varied, and indeed, in most cases it is wise to 
revert to the ‘ valves * position at intervals Although the best im- 
mediate results are obtained by practically continuous rebreathing, 
yet unpleasant after results, such as nausea and vomiting, are liable 
to follow The induction by this method is somewhat slow, but after 
some minutes consciousness is lost and deeper anaesthesia can be 
hastened by occasionally turning on ether for a few breaths The ratio 
of the two gases should gradually approximate to the 4 1 mentioned 
above but the actual amount of oxygen must be regulated by the colour 
of the patient Provided that it is not due to an obstructed airway, 
the least cyanosis must be treated by an increase of oxygen Too much 
oxygen will lighten the anaesthesia and cause movements, but this 
should be no excuse for cyanosis If the anaesthesia is insufficient 
while the patient is breathing freely and has plenty of nitrous oxide, it 
is better to deepen it by the use of a little ether than by diminishing 
the oxygen The necessity of using the ether must be intelligently 
anticipated as, if adopted too late, it will cause coughing and straining 
If with an open airway, satisfactory breathing, and the gases bubbling 
through the ether the anaesthesia is still too light, it may be necessary 
to resort to chloroform This however, should be seldom done, 
and always with the greatest care Chloroform administered by a 
closed method is never safe, and this is essentially a closed method 
The chloroform must only be turned on for brief periods, during which 
the patient is most carefully watched for any sign of overdose Both 
ether and chloroform should be turned off as soon as they can be 
dispensed with— a point worth emphasis, as it is surprisingly easy to 
continue them by inadvertence long after they are really required 
A proportion of nitrous oxide and oxygen suitable for the case having 
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been once determined, it is seldom advantageous to alter it much, 
but the sight feed must be watched constantly to see that a regular 
flow is maintained In every case of gas oxygen (ether) anaesthesia 
atropine should be given beforehand, and the addition of full doses of 
morphine and scopolamine usually assists materially in obtaining good 
relaxation Often, however, by depressing the respiratory centre, 
these drugs shallow the breathing to such an extent that an insufficient 
amount of the gases is inhaled for satisfactory anaesthesia They are 
then worse than useless Fortunately, if a supply of COj is av adable, 
the addition of a small proportion will counteract this tendency 

Ether, <C 2 H a ) s O — Ether mav be considered the most generally useful 
anaesthetic that we possess It is many times safer than chloroform, 
and should be used m Us place, unless there is some definite reason 
to the contrary Owing to its irritant qualities, ether is apt to cause 
breath holding and struggling if exhibited in too strong a vapour, but 
if properly administered, it acts as a stimulant to both respiratory’ 
ana circulatory centres The respirations are increased both m rate 
and depth, and the blood pressure rises in spite of the fact that there 
is also some vaso-dilatation This last effect, combined with the rise 
in blood pressure, sometimes causes an erythema known as ether rash, 
which however is transitory and unimportant \ more serious 
consequence is the tendency to increased bleeding, although this is not 
necessarily a defect as it is better for the surgeon to see and arrest 
bleeding at the tune of operation than to be faced later with the possi- 
bility of reactionary hemorrhage In certain operations especially 
those on mucous membranes however, the continued oozing may so 
mask the field that it becomes necessary to change the anesthetic 
The stimulating effect of ether on the vital centres naturally becomes 
progressively less and after the administration has proceeded for some 
time the blood pressure will return nearly to the normal, though the 
respiratory rate remains raised If the ether is continued longer, and 
especially if the dosage is excessive, the centres are affected by a 
reactionary depression , the blood pressure falls, and the respiration 
becomes shallower less regular, and if the anssthetic is pushed still 
further ceases altogether Fortunately in nearly all cases the respira- 
tions stop long before the heart beats andthaughthecondition. is serious 
and certainly inconvenient it is seldom really dangerous as it should 
quickly yield to artificial respiration and other appropriate measures 
Ether however, is not without its disadvantages In the first place, 
its vapour is highly inflammable, and for this reason it must never be 
used in the proximity of any open flame, or when any form of cautery 
or diathermy is to be employed near the patient s respiratory tract or 
within reach of his expirations Any fire, including the open type of 
electric radiator, even at some distance from the patient, is a source of 
danger, especially in open administrations, as the heavy ether vapour 
falls to the floor and spreads across it in a wave which may ignite with 
a flash at anv moment ° 

Another disadvantage of ether is its tendency to irritate oral and 
respiratory mucous membranes One effect of this is profuse salivation 
and the formation of mucus, but this can generally be counteracted by 
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the previous administration of atropine in full doses a step that should 
never be omitted Possibly as the result of mucous exudation in the 
lung passages there is also some liability to bronchitis and even pneu 
moma as a post operative complication, but these conditions are little, 
if at all, more common after ether than after chloroform or even various 
forms of local anaesthesia They are most often seen after abdominal 
and especially upper abdominal operations, and are probably due rather 
to the congestion following the reluctance of the patient to ventilate 
the bases of the lungs adequately than to the anaesthetic used It is 
probable then that provided the excessive formation of mucus has 
been checked by atropine ether has little or no bad effect upon healthy 
lung tissue When, how e\ er the lungs are already diseased and the 
seat of bronchitis emphysema or the like the case is different, and 
ether should be used very sparingly or omitted altogether Jn cases of 
pulmonary tuberculosis it is absolutely contra indicated 

It is not unusual in the early stages of ether anesthesia for the patient 
to develop m one or more limbs or even the whole body, clonic move- 
ments usually known as ether tremor These movements may be very 
inconvenient and are often caused or exaggerated by placing a limb 
in a strained position Fortunately they usually pass off as the arises 
thesia progresses but it is not wise to press the dosage unduly These 
tremors never lead to a serious result 
and are in a very different cate 
gory from those known as late ether 
convulsions, which occur at a later 
stage, and usually begin with fine 
movements in the small muscles 
round the mouth or eye and spread 
thence until they develop into epi- 
leptiform convulsions of the whole 
body They are fortunately very 
rare and many amesthetists of ex- 
perience have never seen them In 
spite of many theories, no adequate 
explanation has jet been given The 
condition is a very serious one as 
death not infrequently follows The 
only treatment that can be advised 
is to remove the anesthetic at once, 
to administer oxygen and carbon dioxide, and to avoid resorting to 
chloroform, which lias proved fatal in several cases 

Ether can be administered in many ways By inhalation through the 
mouth (closed and open methods), by' insufflation into the trachea, by 
the rectum, or even by intravenous injection dissolved in salt solution 
bach of these methods must be separately considered 
i Closed Ether is best administered by means of some form of 
Clover’s inhaler, a simple pattern of which is illustrated in I ig 894 
It consists of a face-piece, a rubber bag and between them a spherical 
ether reservoir, through which passes the airway connecting the face- 
piece and bag It is possible to rotate the ether chamber on the face 



Inhaler 



A tMM 1 L OF SURGES! 


1516 

piece and air tube, and this by a ^in table arrargement of dwpLragm 
and slots opens up the ether chamber and permits the pauent s breath 
m a varying degree to pass over the surface of the ether, thereby 
re"ulatirg the do»e An indicator on the apparatus shows what pro- 
peraon of vapour .s being administered. Jn practice the face-piece 
ts applied with the indicator at * 0/ and after a few breatlis the ether is 
gradual!} turned on. the reservoir bong routed very shghtK every 
third or fourth breath until the mark ‘ 2 ’ u> read ed. by which tune 
the patient should be fairly well under the anesthetic. -As the patient 
is receiving no 3ir or oxygen d-nng this manoeuvre, it is necessary from 
time to tune slightly to raise the face-p.ece at the commencement of 
inspiration and replace it just before expiration begins, so as to ensure 
the introduction oi a breath oi nearly fresh air into the b 3 g. which 
should be kept about three-quarters distended. The rnterv ais at which 
breaths are giv en will be determined by the colour of the patient, which 
should never be allowed to become dusky As the operation proceeds, 
it is usually posable to reduce the dosage by turning the rescrv oir back 
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towards the ‘ t mark. After some ten or twenty minutes the ether 
m the reservoir becomes exhausted and needs rep’enishmem , while 
this is being done the apparatus must be removed from the pauent s 
face Whenever ether has to be poured into the reservoir, the greatest 
care must be taken t hat chloroform is not introduced in error. The 
mistake is easily made, and unless quickly recognized will probably 
lead to a fatality 

2 For operations of longer duration, the open ether administration 
is usually preferred. It has the advantage that in addition to the 
ampheuv of the apparatus required, the air-supply of the patient is 
almost unrestricted throughout. On the other hand, it is not quite 
east to keep the patient adequately anesthetized, and it is very 
extravagant in the amount of ether used. This does not mean that the 
patient actually inhales and absorbs more ether than m the dosed 
method It 15 rather that large quantities of the ether poured into the 
mask are nevermhajed. but escape into the air of the operating room, 
to the discomfort of the anesthetist, the surgeon, and otters. The only 
apparatus required consists of a drop-bottle and some form of ware 
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mask with a suitable covering In order to ensure that the patient 
shall receive a vapour of adequate strength the covering of the mask 
must be thick e g eight to ten thicknesses of gauze or a fairly stout 
piece of flannel Even then it is desirable to limit the area through 
which the respirations pass and this can be effected by covering the 
face and mask with a piece of gamgee tissue in which a small hole is 
cut through which alone the respirations pass, and through which 
also the ether is dropped on the mask Convenient forms of dropper 
and mask are those snown in Fig 896 The writer finds it more satis 
factory however to cover the wire mask with a single layer of thick 
flannel the free edge of which is tucked up inside This is then tightly 
bound round with a gauze bandage which is made to overlap the run 
and act as a protection to the face and also allows only a small central 
portion of the flannel to remain uncovered (Fig 897) The respirations 
will pass almost entirely through this uncovered area which is kept 
moistened with ether and the greater part of the face is left open to 
observation A mask thus prepared is applied to the face and at first 
merely a small drop of ether is allowed to fall on it As soon as the 
patient has become somewhat accustomed to this a further supply is 
added and the sequence is continued until the patient is anesthetized 
If the amount of ether is increased too rapidly the result will be 
coughing holding of the breath and struggling If on the other hand 
progress is unduly delated the time taken to produce anesthesia will 
be very long and owing 
to the exaggeration of 
the excitement stage, 
the interval will be an 
unpleasant one for all 
concerned Even in 
skilled hands the indue 
lion is never rapid and 
at the best is always 
unpleasant to the 
patient if practicable it 
is far better and quicker 
to induce by a dosed method and to change over to the open mask 
when the patient is unconscious 

If initial troubles due to the irritation of the v apour hav e been avoided 
or ov crcomc the further progress of the anaesthesia should be unev ent ful 
The respirations should become deeper and more frequent and finally 
automatic in character In many patients the automatic rhythm is 
at more or less regular intervals interrupted by single respirations of 
a mudi deeper diaractcr, these long ether breaths usually indicate an 
anesthesia which is adequate but not too deep Apart from even the 
alkaloids used, the bdiav lour of the pupils under ether is variable They 
cease to react to light as anesthesia deepens and arc usually about 
half dilated, they may, however remain small throughout Even a 
widely dilated pupil need cause no anxiety long as respiration, 
colour, and pulse remain satisfactory The blood pressure is a little 
raised at first, and later falls to about the normal and the colour and 




1518 


A V i\UAL OF SURGERY 


pulse correspond As the operatio 1 proceeds and especially if there ts 
anv shock or the dosage of ether has not been progress el) diminished 
the respirations will become shallower and less automatic the blood 
pressure falls and the colour becomes pale or duskv It steps are not 
taken to remedy this the breathing will cease altogether but fortunate!) 
there will always be a definite interval before the heart follows suit 
Artificial respiration will restore matters if not unduly delay cd and 
the operation can be continued but no more ether must be given 
till the breathing is reetablishcd and even then with great 


caution ... .. , .. 

To avoid the irritating effects caused by the inhalation of ether it 
is vert usual to induce ant thesia with nitrous. o\ide or eth) 1 chloride 
and then to change 01 cr to ether but a better method is a combined 
induction With the Cloicrs mliakr a tube from a nitrous oxide 
cylinder can be attached to the tap which leads into the bag and a 
slow stream of gas allowed to run into it \fter a few breaths the 
patient s pharyngeal reflexes will become less sensitise and the ether 
can be turned on bv small but progressively increasing steps and 
anaesthesia thus produced without a single cough or any interference 
with the breathing \s soon as the patient is unconscious the nitrous 
oxide is turned off at He cjltiuhr the tube disconnected and the tap 
turned. \ v cry similar proceeding can be adopted with eth) 1 chloride 
Immediately before the face-piece ts applied some 2 to 5 c c of the liquid 
are injected into the bag through the same tap which is then turned 
off After a few breaths the ether can be turned on again as before but 
usually rather more rapidl) If desired a little more ethyl chionde 
can be added later but this is seldom necessary 
3 Warm Ether Vapour— The pulmonary complications which may 
follow ether amesthesia have long been partly attributed to the chilling 
effect of the cold ether vapour upon the lung alveoli To counteract 
this various methods have been devised of warming the vapour before 
delivering it to the patient This is by no means easy lor if any length 
of tubing is allowed to intervene between the heating medium and the 
patient the vapour is found to have lost most of its warmth before it is 
inhaled Also it is possible that the irritation is not so much due to 
the coldness of the vapour as to some inherent quality which is not 
diminished but may be even increased by warming it Nevertheless 
man} consider that it is safer to employ warm ether vapour This is 
best administered by means of the Shipway s warm ether (chloroform) 
apparatus illustrated in Fig S97 It consists of two bottles of the 
nature of Wolf s bottles containing ether and if desired chloroform 
By means of a hand or foot bellows air (or oxygen from a cylinder) is 
blown through the contents of either or both bottles The resulting 
vapour passes through a metal U tube immersed in hot water contained 
in the adjoining thermos flask The temperature of this water is 
shown by the thermometer and is usually kept at about 120" F the 
water being replaced by fresh from time to time as required From 
the flask the vapour is conveyed to any suitable form of mask on the 
patient s face by as short a length of rubber tubing as possible On 
the top of the other bottle is a three way tap so arranged that the air 
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from the bellows can be made to pass direct to the thermos or through 
the ether or the chloroform or both The whole is held together by a 
metal container and the portion of this which surrounds the ether 
bottle can be filled with hot water to prevent freezing Owing pre 
sumably to the irritating quality of the warm ether vapour Shipway 
himself recommends an induction by some other method or with 
chloroform through the apparatus and only changes over to the warm 
ether vapour after consciousness has been lost 

4 Endotracheal Ether— This method consists of introducing the 
anesthetic vapour into the trachea below the larynx through a suitable 
tube and so avoiding all obstruction to the airway by the tongue 
glottis or vocal cords It was first introduced to facilitate many 
operations of thoracic surgery The older practice was to pass a semi 
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rigid special catheter of suitable size between the vocal cords and push 
it on until the free end reached the vicinity of the bifurcation 01 the 
trachea A mark on the catheter should indicate when this point has 
been reached The most difficult part of the method is the introduction 
of this endotracheal catheter winch should always be undertaken » 
possible with a direct vision laryngoscope The best instrument for 
this purpose is that devised by Magill (Fig 898) which contains in 
the handle both battery and rheostat It is first necessary to induce 
anaesthesia bj any suitable method and no attempt should be made to 
pass the catheter until the anaesthesia is deep It is true that the 
expert may be successful with quite light anesthesia but the less 
practised the operator the deeper should it be The patient s head 
held rigidlv m the middle line is slightly extended but not too much 
so The laryngoscope is passed back between the tongue and the 
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palate until the epiglottis is readied and hooked forward A view of 
tlae inside of the larynx should then be obtained, and the vocal cords 
seen moving rhythmically with respiration A catheter ol the selected 
size, suitably lubricated, is then rapidly passed down the groove of 
the instrument and between the cords at the moment they axe most 
widely separated The catheter is gently pushed further down until 
the mark indicates that it has reached the desired point, and the 
laryngoscope is then withdrawn The whole operation should be 
simply and easily performed, but it may be \ ery difficult in cases of 
deformed jaws and teeth, or when the larynx is full of secretion No 
force must be employed, since rough or blind pushing may cause 
permanent injury to the vocal cords The catheter having been 
correctly introduced thus its free end is attached by' strapping to the 
patient s face or forehead, so as to prev ent accidental withdraw al, 
and then connected with a rubber tube, through which the ether 
vapour is passing This vapour may be obtained from a Shipway s 
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apparatus connected with either a bellows or nitrous oxide and ovy gen 
cylinders some anesthetists prefer to use an electric pump which 
drives air, suitably warmed or not as desired, through ether or chloro- 
form bottles or both Perhaps the most usual method is to make 
use of a nitrous oxide and oxygen apparatus, such as that illustrated 
in Fig S97 Whatever the actual form of apparatus employed it 
should be fitted with two indispensable features The first is some 
form of spring or mercury manometer to indicate the pressure at which 
the gases are being delivered, this will vary between about 5 and 
25 mm of mercury, according to the size of the catheter, the depth 
of the anesthesia required, and the extent to which it is desired to 
expand the lung or limit the movements of natural respiration The 
other essential is some form of automatic or Tapidly operated ‘ blow 
OH which will enable the pressure to be released at once if necessary 
At first the ether vapour is apt to cause some coughing movements 
but these quickly subside, and can be more rapidly abolished by the 
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very careful addition of a small proportion of chloroform vapour 
The patient soon settles down, and the anesthesia, which should not 
be very deep, runs an uneventful course If necessary, the movements 
of natural respiration can be almost entirely abolished and the patient s 
pmk colour maintained by the use of a suitable proportion of oxygen, 
but except in special cases it is better to preserve respiratory move 
ments, though their amplitude and excursions may be diminished 
It must be remembered that the circulatory mechanism depends 
largely on the movements of respiration and if these are abolished or 
diminished the heart s action may be embarrassed 
Although introduced for use in thoracic surgery, endotracheal 
anaesthesia is now employed in a much wider field and some ad 
mimstrators use little else In the surgery 
of the head and neck, it enables the 
anaisthetist to be entirely out of the way 
of the operator , and m mouth nose and 
throat cases, the maintenance of an ade 
quate endotracheal pressure prevents 
blood and other fluids from passing down 
the trachea into the lungs Operations 
no the upper abdomen are also facilitated 
owing to the quietude of the viscera, due 
to the diminished respiratory excursions 
In thyroid surgery the method has great 
advantages, and when once the tube has 
been introduced there is little danger of 
accident from pressure on the trachea, 
but unfortunately in the most dangerous 
thyroid cases — the toxic goitres— the 
perilous penod of anaesthesia is that of 
induction, and the present method does 
nothing to diminish it 
The technique thus briefly described 
has the advantage that it enables pul 
monary ventilation to be maintained 

when one or ev en both pleura; are opened 

For the majority of the operations for 

which endotracheal anesthesia is now used such positiv e pressure in the 
lungs is not required, and may even be disadvantageous It is there- 
fore more usual to employ the Magill low pressure system for this 
purpose the apparatus used is that illustrated in Fig 899 it m e 
noticed that there is a rebreathing bag, but that this is placed at some 
distance from the face piece with which it is connected by some 3 £ lee 
of concertina breathing tube In practice the bag is attached directly 
to any suitable gas-oxygen ether apparatus, and near the junction is a 
lever, by the use of which the bag can be entirely cut out of the s> stein 
Close to the face piece is an expiratory valve the excursions of which 
can be controlled by a screw which, when screwed home, will close it 
entirely Thus, with the bag cut out and the v alv e closed, the 
obtainable is limited only by the elasticity of the tubing Used in 

96 
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this way the apparatus is almost as elhcient for high-pressure work a* 
that already described- When however, as is u=uallv the case, both 
bag and valve are open, re-piration is earned on at about normal 
pressures The requisite depth of anas>ihesra having been attained ui 
this manner, the face piece is remov ed and one of the specially made 
curved india rubber endotracheal tnbe> vs rapidly passed through the 
larynx These tubes are less ngid and of much wader bore than the 
catheters previously mentioned, and they arc moulded so os to be 
slightly curved It is usualh best to select the widest tube that can 
be passed eastly \ery frequently the intubation can be earned out 
blindly through the no-e The patient s head being slightly ex 
tended on the neck the selected tube well lubricated, is passed back 
through one nostnl with its concavity forward This should bnng 
the bevelled free end of the tube above and through the glottis, and 
with a further gentle push, at the moment of inspiration, it should pass 
between the vocal cords into the trachea The passage of air in and 
out of the external end of the tube will assure the anesthetist that 
the manceuvTC has been earned out successfully Suitable connections 
are supplied to attach the tube to the apparatus in place of the face 
piece and the respiratory excursions of the bag wall show that every- 
thing is conectly in position Lnless the anesthesia is very deep 
there may be Mime breath holding or coughing for a few moments, but 
this will soon give place to quiet, automatic respiration If desired 
the pharynx round the tube may now be carefully packed with gauze 
so as to confine both inspiration and expiration to the tube, and, in 
mouth cases, to prev ent the passage ol blood into the larynx Doing 
so also reduces the amount of anaesthetic required \U that is now 
needed i» to so adjust the flow ol gases and the spring ol the expiratory 
valve as to allow the patient to breathe in and out of the apparatus at 
about normal pressures Should in emergency increased pressure be 
required it can be rapidly obtained, as indicated abov c 
This blind method of intubation is usually quite easy , although 
it requires a little practice In other cases it may prove very difficult 
or even impossible and this is naturally the case in patients with nasal 
deformities The method is equally suitable for such cases, the only 
difference being that the nasal route i» avoided and the same tube is 
passed through the mouth by direct vision with a laryngoscope as 
alreadv described In fact whether the direct or the indirect method 
is used largely depends on the preference of the anesthetist and the 
nature of the operation A third alternative is to pass the tube into 
the pharynx through the nose and then to introduce the laryngoscope 
through the mouth The free end of the tube is thus seen hanging 
in the phary nx is grasped by special forceps and directed through the 
v ocal cords by direct vision 

Lastly it is well to remember that the passage ol endotracheal tubes 
of whatever kind may be facilitated by two procedures One is to 
make use of sufficient CO, during induction to cause deep inspirations 
with correspondingly wide separation of the vocal cords The other 
is to 'pray the nose pharynx and larynx with a solution of cocaine 
immediately before induction In view of the fact that some patients 
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are abnormally sensitive to cocaine poisoning this procedure is not 
entirely free from danger 

5 Rectal Ether —A very satisfactory anaesthesia can be obtained by 
introducing a suitable dose of ether into the rectum, \v hence it is quickly 
absorbed and subsequently excreted chiefly through the lungs Formerly 
the vapour was derived from a suitably arranged bottle of ether im- 
mersed in water sufficiently hot to vaporize it but, unfortunately, the 
rectal mucosa tolerates the irritating gas with difficulty, and a serious 
attack of proctitis or colitis may possibly be induced A method which 
is practically free from these complications is to introduce well up into 
the rectum liquid ether mixed with olive oil, perhaps combined with 
a dose of paraldehyde or chloretone The dose will vary with the 
physique of the patient and the depth of anaesthesia required The 
formula ether 2 to 5 ounces, olive oil 2 to 4 ounces, paraldehyde 2 to 
4 drachms will give an idea of a suitable dosage The bowel must be 
first emptied by an aperient, followed by an enema An hour before 
the operation a full dose of morphine, atropine, and scopolamine is 
administered, and as soon as this begins to act the patient is placed on 
his left side with a pillow under the buttock, and a firm walled rubber 
catheter is introduced as far as possible up the rectum without coiling 
The mixture is then run in quite slowly so as to ensure its retention, 
the funnel is removed and a clip placed on the end of the catheter, 
which is left in position The patient will become unconscious and 
lightly anesthetic in ten to twenty minutes, and can then be quickly 
moved from bed to the operating theatre If the anaesthesia is not 
quite deep enough, a little extra ether can be administered by inhala- 
tion, or a similar effect can be obtained by causing the patient to rt- 
breathc into a bag Naturally the method is well adapted toopcrations 
about the head and neck which do not require a deep anesthesia for 
the excision of toxic goitres, m which fatal syncope from fright is not 
unknown, it is especially useful as the patient goes quietly to sleep 111 
his bed and knows nothing of the preparations for operation If 
desired, the thiroid may even be ‘ stolen ’ by going through a similar 
performance of hypodermic injection {of water) and some form of rectal 
lavage under the guise of treatment for several days beforehand, and 
only resorting to the true procedure on the day of operation 

At the end of the operation it is usual to wash out the rectum through 
the catheter, which is then withdrawal, but even when the anaesthesia 
has been quite light, the patient usually sleeps for some hours, during 
the whole of which time he should be under observation, as the respira- 
tions may become shallow or even obstructed. 

Chloroform, CHC1 3 — Although it must be admitted that chloroform 
is less safe than ether and other anaesthetics, it still remains 011c of the 
most valuable agents we possess Possibly owing to its potency, it is 
the easiest anaesthetic to administer and requires only the simplest 
apparatus, and for this reason it is especially popular with those possess- 
ing little skill and experience— that is, with those least qualified to 
recognize and combat its dangers In the hands of a really skilled 
anaesthetist, however, chloroform is little more dangerous than ether. 
The fact that other anaesthetics are usually preferred naturally diminishes 
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the number of cases in which chloroform is used, and consequently the 
medical student has few opportunities of seeing its administration or 
himself undertaking it under skilled supervision Among the advan- 
tages of chloroform may be mentioned the simphcit> of its administra- 
tion involving the use of practically no apparatus, the non-inflamma 
bility of its vapour, the absence of irritation of the respiratory mucous 
membranes, and the duration of the anesthesia, which allows the per- 
formance of short operations after the anaesthetic has been withdrawn. 

There is much conflicting evidence as to whether chlorofonn is a 
direct poison to the cardiac muscle ur only acts upon it indirect I y 
through the respirator} and vaso-motor centres W itliout attempting 
to discuss the two views, the anaesthetist is advised for purposes of 
practice, to treat chloroform as a cardiac poison Although such a 
position may ultimately prove to be a false one, it is an error on the 
side of safety 

Whatever the cause, the administration of chloroform leads to a fall 
of blood pressure, and this fall becomes more marked as the v a pour 
increases in strength, and especially if the strength is increased rapidly. 
From this fact arise twoindications Tirst the administration should be 
commenced with a very weak vapour, the strength o! which should be 
progressively, but not too slowly, increased to the maximum necessary, 
secondly, uv order that the fall in blood pressure may not unnecessarily 
deplete the circulation in the cerebral centres, the patient should 
always be kept in the recumbent position Only in the most exceptional 
circumstances should chlorofonn be administered to a patient m the 
sitting posture, and it is equally important to insist that while under 
chlorofonn the patient shall noi be moved unnecessarily, or even 
momentarily placed in any position far removed from the horizontal 
Another important point to keep in mind is the close interdependence 
between the safe strength of chloroform vapour and the colour of the 
patient A percentage w hich is not only safe, but correct , for a patient 
whose blood is well oxy genated rapidly becomes an ov irdose if there is 
an\ cyanosis At the slightest sign of blueness, not only must im 
mediate steps be taken to introduce more ovygen into the blood, but 
chloroform must be withdrawn at once, so as to remove what has been 
well called the relative overdose. Should respiration cease before the 
natural colour has been re-established, artificial respiration must be 
commenced immediately so as to expel from the lungs the heavy 
chloroform vapour already there, which will continue to be absorbed 
after the remov al of the mask unless expelled by v oluntary or artificial 
expiratory efforts 

\ similar effect of relative overdose wall follow if the anesthetist, 
neglecting the law of d iminish ing resistance, continues to administer 
the same dosage throughout a long and exhausting operation In 
such a case the percentage of anesthetic vapour must be gradually 
decreased and should the resistance of the patient be suddenly reduced 
by shock bamorrhage or any other cause, it will be well to withdraw 
the anaesthetic altogether for a time 

Fortunately in most cases of overdone whether relativ e or absolute, 
the first sign of danger is respiratory failure, the heart continuing to 
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beat for some minutes Should this happen, immediate withdrawal of 
the anzesthetic, together with prompt measures to restore the respira- 
tion, will usually avert catastrophe Sometimes, unfortunately, the 
overdose results in what has been, perhaps inaccurately, termed 
primary cardiac failure. The patient suddenly becomes grey or dusky, 
the pupils dilate, the skin is cold and clammy, the pulse cannot be felt, 
and soon the respiration ceases, possibly after a few gasps The con- 
dition is extremely serious, and all the usual methods of resuscitation 
must be commenced at once If they are not immediately successful, 
cardiac massage must be applied without delay This condition may 
arise during the course of an operation from a simple overdose, but is 
much more likely to develop at an early stage of the administration 
Possibly during induction a still semi-conscious patient is given too 
strong a vapour, which causes breath holding This may be followed 
by movements and later by struggling which in the absence of respira- 
tion cause a deepening cyanosis After a few seconds the deoxygenated 
respiratory centre can resist no longer, and the patient is compelled to 
take one or more deep breaths, which carry into the lung still more of 
the chloroform vapour, the excessive strength of which was the cause 
of the trouble If the anesthetist has not recognized his error and 
continues to push the chloroform, the danger will be increased the 
strong vapour is carried by the pulmonary veins and the coronary 
arteries direct to the cardiac muscle Owing to the cyanosis this muscle 
is more than usually sensitive to its poisonous action, and primary 
cardiac failure follows 

Another cause of the same alarming accident is the fact that chloro 
form vapour, especially when quite weak, acts as an irritant to the 
cardiac muscle, and is liable to produce ventricular fibrillation in the 
presence of any excess of adrenalin in the blood The adrenalin may 
have been introduced artificially tor its haemostatic action, but in any 
quantity sufficient to be dangerous it is more likely to be autogenous, 
and may be due to pam and fright, which it is now known cause large 
quantities of adrenalin to be poured into the blood stream In either 
case primary cardiac failure may result from the association of fear 
with an anaesthesia which is not sufficiently deep It is therefore 
essential, while not pushing the percentage unduly, t o increase it steadily 
during induction m a progressive manner, so as to pass over the 
dangerous interval as quickly as possible Further, under chloroform, 
the patient must not be moved, and still less must any painful or alarm 
mg manipulation be allowed, until a condition of definite surgical 
anaesthesia has been reached and the danger-point passed It has been 
said with some truth that fatalities from chloroform are as frequently 
due to an underdose as to an overdose 

The administration of chloroform is best earned out by some entirely 
open method The correct maximum strength of chloroform vapour 
has been found by experiment to be 2 per cent , and in order to secure 
this various forms of apparatus have been devised, of which that of 
Vernon Harcourt is perhaps the best It is, however, seldom used in 
spite of its accuracy , since it requires considerable attention which 
would better be devoted to the condition of the patient, and also not 
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uncommon]} tie maximum J per cent 1. not sufficient to . KCUte tie 
muscular relaraliOT required b) the sureeon, m Jact an addition has 
been made to the msttument to enable the strength of the vapour 

to be increased to 2 5 or even 3 per cent , . ^ 

Chloroform is u5ually administered from a suitable drop-bottle upon 
some such metal ma-L a* the ' Sdummclbuach/ cov ered with a single 
layer of lint, flannel, or game A small drop of chloroform moistens 
the mash, which is held a few inches horn the patient s face and is then 
gradually lowered to it A slightly larger drop is then applied, and 
then other and greater drops progressively added every twenty or 
thirty seconds until anaesthesia is attained Even a mash is tin 
necessary as a piece of doubled lint cut into the shape of a shield about 
5I inches each way [' Bart’s lint ’) is equally effective The lint is so 
held as to form a cone Chloroform is dropped on the upper side, and 
the cone is then reversed so as to bring the mowtened surface over the 
mouth and nose of the patient, the procedure being repeated with 
larger and larger drops, the lmt being reversed each tune Care must 
be taken that the lint wetted with chloroform lie* only lightly on the 
face \m pressure will cause a bum 

Junker’s Chloroform Inhaler — Tot operations upon the no^c and 
throat chloroform is a particularly suitable anaesthetic, owirg partly 
to the duration of unconsciousness after its withdrawal and partly to 
its non inflammability , which allows of the safe use of the cautery' or 
diathermy not infrequently required in these cases For quite short 
operations it will only be needful to induce a reasonably deep anaesthesia, 
and resign the patient to the surgeon Tor longer operations it will be 
necessary to maintain the anesthesia, and for this purpose tfie mask 
or lint described above is obviously unsuitable In therf cases resort 
is had to a Junker s inhaler in some form or other This is essentially 
composed of a narrow chloroform bottle fitted with a stopper pierced 
by two metal tubes One of these tubes projects below the surface of 
the chloroform while its outer end is connected by rubber tubing with 
a hand or foot bellows The shorter tube, which only just pierces the 
stopper, conveys the chloroform vapour produced by the action of the 
bellows through a suitable length of tubing to a metal pipe or other 
means by which it can be conveyed to the pharvn\ tlirough the mouth 
or no-e The amount of chloroform vapour delivered can be roughly 
gauged by the strokes of the bellows, and in this way, anesthesia 
having been induced in the ordinary way, the patient can be kept 
under while the surgeon perform;, his manipulations undisturbed It 
is well to remember that it is wise to induce a fairlv deep anasthesia 
before resorting to the Junker, as although the patient may be kept 
under b\ its use it is not a very efficient instrument for deepening 
an anesthesia which is too light Although simple, the apparatus has 
unfortunately been the cause of quite a number of fatalities, nearly 
ahvay sdue to carelessness in its assembly Should the bellows be attached 
to the wrong tube the slightest pressure will result m the ejection of 
liquid chloroform into the pharynx. The burning fluid reaching the 
larynx causes immediate *pasm, and usually a fatal result A smular 
catastrophe may follow if the Junker bottle is not keptvertical as when 
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if approaches the horizontal position, liquid, instead of gaseous chloro- 
form, can escape from the exit tube In the model shown in Fig 900, 
the former accident is rendered almost impossible by the small ball 
valve placed at the end of the longer tube Whatever form is employed, 
the anaesthetist must never use the apparatus on a patient until he has 
satisfied himself that it is working properly 
It is now very usual to replace the bellows by a stream of oxygen (with 
or without nitrous oxide) from a cylinder which not only frees one of 
the anaesthetist’s hands for other purposes, but also helps to counteract 
any cyanosis due to narrowing of the airway by an accumulation of 
blood or other fluid Almost any gas oxygen apparatus (fitted with 
a chloroform bottle) can be conveniently used in place of the Junker 
A C.E. aud Similar Mixtures. — The so called ACE mixture is made 
up of one part of alcohol, two of chloroform, and three of ether The 
alcohol prevents the decomposition to which mixtures of ether and 
chloroform are liable, and 
also has some slight anaes- 
thetic action This com- 
bination was formerly very 
popular, especially for chil- 
dren Like all such mixtures 
of different volatility, it has 
the disadvantage that its 
composition is varying from 
moment to moment It 
is usually administered in 
some form of mask com- 
posed of a metal or leather 
cylinder, with a face-piece, 
at the upper end of which is 
placed a sponge moistened 
with the mixture With 
such an inhaler it is difficult 
to avoid, when first applied, 
giving a maximum dose, 
which weakens progressively 
until it is necessary to replenish it This is an exact reversal of the 
better method of commencing with a weak vapour which is gradually 
increased up to the desired strength Tins can be avoided by dropping 
the ACE upon some form of open mask, which, however, fends to 
become sodden with the unevaporated alcohol It was at one time 
customary to regard ACE as a particularly safe agent, and, in fact, 
as being almost * foolproof ' Tins it certainly is not, and although it 
may be very useful for the rapid anesthetization of a series of children, 
its use demands as much care as other anaesthetics The more modem 
view is to regard all such mixtures, not so much as ether fortified by 
a small but safe dose of chloroform, but rather chloroform weakened 
by a relatively inert but possibly slightly stimulating diluent 
In addition to A C E there are a number of similar mixtures differing 
chiefly in the proportion 0/ tbeir constituents. They do not call for 
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am- special remark. In a slightlj different categor) ma; be placed the 
much weaker nurtures of chloroform with ether which many anas- 
thetists are accustomed to use a* modified open ether It may De 
admitted that mixtures containing one part of chloroform to ten or 
even twenty of ether help to make the administration of open ether 
more easy The> are also little more dangerous than pure ether U 
it is borne in mind that the chloroform owing to its lower volatility 
is constantly tending to accumulate on the mask It is perhaps even 
better if the assistance of a little chloroform is required to give it 
occasionally for a few moments on a separate mask reverting to pure 
ether in between 

Ethyl Chloride C HjCl — Ethy I chlonde is a v ery valuable anaesthetic 
the possible dangers of which have been exaggerated for if reasonable 
care is taken in the administration it is little mere dangerous than 
nitrous oxide ordinary temperatures ethyl chlonde is a mobile 
liquid which can be volatilized by the warmth of the hand It is 
obtainable in metal or glass tubes fitted with a suitable stopcock and 
can be administered by both open and closed methods The former 
is certainly better and safer for children but for adults the latter is 
more economical and more efficient \ anous inhalers arc on t he market 
but the bag and face-piece of a Clovers inhaler (the reservoir being 
laid aside) form an adequate apparatus Some 2 to 5 c c. of the liquid 
are injected into the bag through the tap and the faec-piecc is at once 
gently applied if possible at the commencement of an expiration 
so as partially to distend the bag The vapour is not unpleasant and 
if respiration is not impeded consciousness w ill be lost in three or four 
breaths In one or two more the eyeballs become fixed the pupils 
partially dilated and there is probably some soft stertor There is no 
cyanosis even if the face piece has not been lifted but better antes 
thesia may be obtained by giving an occasional breath of air and keeping 
the face piece in position a little longer If desired an additional dose 
can be injected when necessary In the condition described abov e the 
anaesthesia is deep and sufficiently lasting to allow of tooth extractions 
incisions of abscesses the avulsion of nails etc. If there are signs of 
returning consciousness before the operation is completed a further 
period of amesthesva can be obtained by repeating the dose This may 
be done quite safely if the following simple rule is ob-erv ed When once 
the patient has been w ell anaesthetized no more ethy 1 chlonde should 
be given until the dilated pupil has definitely commenced to contract 
\\ ith a suitable patient the arues thesia can be prolonged almost in 
definitely by successiv e doses but such a procedure is not recommended 
except vn emergency The only danger of ethyl chlonde is that of 
overdose and this ts usually due to the inexperience of the anesthetist 
who not realizing the potency and rapidity of action of the drug gives 
an additional dose when the patient is already deeply under Ln a 
similar way the available operative period may be diminished by 
failure to appreciate the rapidity with which an£esthesia has developed 
The symptoms of o\ erdose are sufficiently alarming The breathing 
ceases and the pal ^ stops probably at the same moment or very 
shortly after The chest muscles become rigid so as to render artificial 
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respiration difficult, or even impossible Children are best treated 
by being held vertically by their heels, and adults by such attempts 
at respiration as can be made 

For the open method the ether mask shown in Fig 896 is very useful 
The child s hand should be controlled as though not really unpleasant, 
the strange smell is apt to cause snatching at the mask A few cc’s 
are sprayed inside the mask which is applied immediately to the face 
It will probably be necessary to add a little more on the outside of the 
mask shortly after The course will be practically identical with that 
described above, and in a few breaths the child is anesthetized If 
desired the anesthesia can be continued by the administration of open 
ether, this is, in fact, one of the best methods of anesthetizing children 
for major surgery For minor surgery the operation may be commenced 
as soon as a slight stertor is heard, the mask being removed or retained 
in position according to the nature of the case 

The recovery of consciousness is rapid though there may be a rather 
longer period of analgesia The after effects are slight, but more 
prominent than those of nitrous oxide There may be some giddiness 
and nausea, or even vomiting, but any discomfort is relatively transient 

Ethyl chloride anaesthesia does not give good muscular relaxation 
It is well borne by children and the aged and for dental extractions in 
children it is in many ways preferable to nitrous oxide, as a considerably 
longer anaesthesia is obtainable without any tendency to cyanosis 

Ethylene, (C 2 H 4 ) —This is an anaesthetic gas much resembling nitrous 
oxide in its general action The methods and apparatus already 
described for the latter are also suitable for ethylene. It has the 
double advantage that it can and must be combined with a higher 
percentage of oxygen than nitrous oxide, and it also gives a somewhat 
better degree of muscular relaxation A grave drawback is that 
combined with air or oxygen it forms a highly inflammable and ex- 
plosive mixture Another disadvantage is its objectionable odour. 

Pre-medication and Basal Anesthesia — A striking development of 
modern anesthesia is the increasing use of a number of substances 
which, while not themselves anesthetics, are sufficiently potent to 
render the patient unconscious or semi-conscious while still in his bed 
before removal to the operating theatre In this way much of the 
mental stress of awaiting the ' zero hour ’ is avoided and the patient 
should have no recollection of the induction of anaesthesia, which, 
however skilfully conducted, can seldom be a pleasant experience 
Something of the sort has been done from early days by the use of 
morphine, scopolamine, omnopon, and other similar drugs, as men- 
tioned on p 1509 In suitable cases the results so obtained leave little 
to be desired, but for many others they are not so good, and the use 
of one of the modem so called * basal anesthetics ’ is preferable. 
Another great advantage of successful basal anesthesia is that it 
usually appreciably diminishes the amount of general anaesthetic re- 
quired for any particular purpose Thus under its influence many 
operations may be conducted under gas and oxjgen alone which 
would otherwise require the use of ether, or, if ether has to be added, 
the amount called for is far less than would otherwise have been the 
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ca^e Indeed in racially susceptible patients it may be found that 
>afe ba?>al anaMhesia is adequate for the performance of minor opera 
tions \mong the more popular basal ame^theucs are 
Averba (Tnbrom-ethyl Alcohol) — This i» a proprietary agent de- 
signed for rectal use In full doses it will give surgical anesthesia 
but there is serious danger of respiratory failure. In smaller sale 
doses it is an admirable hypnotic and is much used in combination with 
local or light general anaesthesia \ sale di*e is up to o-i gramme 
of the patient s body wci 0 ht Before injection the soluti jn must be 
tested to ensure that no acid decomposition has occurred 

Paraldehyde is also largely Used b\ rectal injection It is almost if 
not quite as efficient as avertin and certain]} safer It is especially 
serviceable for the nervous child and can be used in combination with 
olive oil when its absorption is rather «dow or for more rapid action 
dissoli ed in mne or ten times its bulk m normal saline solution \ 
full dose is I drachm for each stone of the patient s body weight 
The Barbiturates — \ large number of derivatives of barbituric acid 
have hypnotic properties Tho-e most used as basal anaesthetics are 
sodium amytaj, pemocton. and nembutal, of which the last seems the 
most popular It can be giv en mtrav enouslj the appropriate solution 
being injected very slowly until the patient just falls asleep More 
conveniently but wuli less certainty of action it may be administered 
by the mouth. It is put up in capsules each containin'* 1 1 grains 
Two or even three of these capsules swallowed about an hour before 
operation will giv e satisfactory results with most patients T 1 eaddition 
of a small dose of morphia (gr J hypodermically ) is an advantage 
Evipau Sodium.— This is another derivative of barbituric acid which 
differs from those mentioned above in that with safe doses it does 
produce a true ana thesia adequate for almost any opcrati n of short 
duration It is however e'pecially suited for brief minor operations 
such as the manipulation of joints opening abscesses the extraction 
of teeth or even for painful dressings Evipan is supplied in a 'erv 
convenient packing so that a sterile io c c svnnge can be qmclJv filled 
with solution of the correct strength This i» injected into the patient s 
vein l sually when 2 to 3 c.c. have been so injected the patient will 
cease the counting he has been instructed to continue and will be found 
to be asleep The actual amount of the solution required to reach 
this -dage is noted and for quite light and brief anesthesia as much 
again is injected For more prolonged and deeper amesthc_ia a total 
of three times the first amount will probably be required No really 
satisfactory scale of dosage by bodv weight or otherwise has been 
discovered as there are con iderable variations m the susceptibility of 
different patients That indicated above will be found as good asanv 
other It is well to remember that jaw and tongue muscles are 
specially apt to relax completely at a very earlv sta«e and so 
adequate steps are taken to prevent it the airway may be senou-ly 
obstructed even before the injection is completed Recovery of con 
sciousness is usually rapid and attended by few if any unpleasant 
sensation* Many pat ents are or appear to be in a fit state to return 
home unaccompanied half an hour alter they wake up but the desira 
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bility of permitting this is questionable In minimal doses evipan 
can also be used as a basal anesthetic before general anesthesia 
Employed thus it is perhaps more efficient than the other barbiturates 
and, owing to its rapid elimination is well suited for cases in which 
prolonged post anesthetic narcosis is undesirable 
Carbonic Acid Gas, as being the natural and the most efficient 
respiratory stimulant, is of great service to the anaesthetist A maxi 
mum of 5 per cent in oxygen will shorten the induction, and also at 
the end of an operation, by ventilating the lungs will rapidly eliminate 
the anaesthetic, and so hasten the recovery of consciousness and lessen 
post anaesthetic complications It will also combat respiratory failure 
and counteract shock In higher percentages it acts not only as an 
asphyxiant but also as a poison, and therefore cylinders containing it 
should always be distinctively marked Neglect of this precaution 
has caused a fatal accident 


Local Anaesthesia. 

Under this name are grouped a number of methods by which opera- 
tion pain is abolished without necessarily interfering with the con 
sciousness of the patient Even when, as is often the case, it is com- 
bined with a light general anaesthesia, the latter is of only secondary 
•mportance, and is given to avoid anxiety, etc 

The many methods of local anaesthesia may be divided into two 
groups In the first, the true local or Infiltration anaesthesia, the actual 
nerve endings in the part to be operated upon are inseiisitized by 
being surrounded by a suitable solution of some analgesic drug In 
the second, regional anaesthesia, the same effect is obtained by exposing 
to the action of a similar solution the trunks of the sensory nerves 
supplying the part, and so, while leaving the nerve endings unchanged 
blocking the path of pain impulses from them to the central nervous 
system This second method has an advantage over infiltration in 
that it presents to the surgeon an operation area in its natural condi 
tion, and not one rendered oedematous by the presence of large quanti- 
ties of solution On the other hand, its successful performance demands 

detailed anatomical and neurological knowledge, and also involves 
a technique which differs greatly in different parts of the body. With 
the exception 0/ the so called spinal and splanchnic methods, no 
attempt is made here to describe the details of such technique 

Freezing. — Tins is the simplest of all forms of local analgesia, and is 
very useful for quite minor operations, such as the incision of super- 
ficial abscesses The area to be incised is exposed to the intense cold 
obtained by the evaporation of an ether spray, or, better still, to that 
of a fine jet of ethyl chloride The parts soon become white, hard, 
and frozen, and can then be incised without pain For this purpose 
it is essential to use ethyl chloride in the special ' local ' containers, as 
the tubes used for general anaisthesia have too wide a jet to allow suffi- 
ciently rapid evaporation. Freezing is perhaps of more use to the 
surgeon than to the patient, as although the actual operation is pain- 
less, the subsequent process of thawing is decidedly the reverse. 
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Infiltration Analgesia —Many drugs have been used for this purpose 
of which cocaine is the roost effective unfortunately however, it may 
be very toxic and its general use is also contra indicated for other 
reasons Consequently it has been almost discarded except for ap 
plication to mucous membrane* etc as described below l he agent 

which is now in nearly universal use is novocame, which in proper 
doses is almost free from poisonous qualities and has also the ad 
vantage that its solutions can be sterilized by boiling For the infiltra 
tion of the dan and subjacent structures a o 25 to i per cent solution 
combined with a small amount of adrenalin can be safely used in 
considerable quantities The apparatus required m addition to the 
solution is limited to a suitable sterdizablc syringe with one or more 
needles of varying shape and length that can be attached to it by a 
bayonet catch or other similar joint In the infiltration of large areas 
considerable tune is lost in the continual refilling of the syringe This 
can be obviated by the use of an automatically refilling syringe Em 
bodied in such a syringe is a two way valve with a hue rubber tube 
leading into a vessel containing the novocame solution The withdrawal 
of the piston fills the barrel with solution which is in turn forced into 
the tissues as the piston is pressed home The method of infiltration 
usually adopted is to commence by raising in the shin over the required 
area a number of wheals by actual eudemuc injection of the solution 
When a sufficient number of these wheals has been made the needle 
can be introduced painlessly through them into the deeper tissues 
By this means a large area can be rendered analgesic in a (airly short 
time and the analgesia can be carried to any desired depth or if pre- 
ferred the lower layers can be treated subsequently after the more 
superficial ones have been incised 

While extremely useful and successful for infiltration and regional 
methods novocame is almost ineffective when applied to unbroken 
surfaces such as shin and mucous membranes For the unbroken 
skin freezing is certainly to be preferred to any other method For 
mucous membranes various less toxic substitutes for cocaine have 
been introduced and may be said to be still on trial For reliable 
results the surgeon still has to rely upon cocaine itself This holds 
good for such surface applications as the urethra and bladder the eye 
and nose throat and larynx Tor nasal work it is usual to apply a 
5 to 10 per cent solution (with adrenalin) on packs of wool or gauze 
For the eye a few drops of a 4 per cent solution may be instilled into 
the conjunctival sac The throat and larynx can be painted or spray ed 
Theurethia can bexendered insensitiveby the injection of a 4 per cent 
solution 

In nasal surgery it is not unusual previously to pack the nose with a 
solution of cocaine even h hen a general anaesffietic is <0 fie given for 
the actual operation If as usual the cocaine is combined with 
adrenalin it is well to remember the real danger of light chloroform 
anesthesia in the presence of added adrenalin which is referred to 
elsewhere 

Spinal Anesthesia —Spinal anesthesia or more accurately analgesia 
is a very useful method well within the competence of anyone who 
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has mastered the technique 0/ lumbar puncture All that is necessary 
is careful attention to detail The apparatus consists only of a couple 
of lumbar puncture needles, a syringe of the * record ' type, and an 
ampoule of the selected solution Various drugs can be used That 
most in favour when the method was first introduced, and for long 
afterwards, was stovaine At the present time novocame is more 
popular It can be used in simple solution in saline, or even dissolved 
in cerebro spinal fluid There are also available quite a number of 
novocame preparations in which the drug is combined with a variety 
of other substances designed to combat any ill effects, or otherwise 
to control its action Each of these has its own trade name and each 
requires its own particular method It is impossible to describe here 
the technique of the administration of even the more popular of these 
solutions, nor is it necessary, as the makers supply full and reliable 
instructions The differences in method depend almost entirely on 
whether the particular solution has a specific gravity greater than, 
equal to, or less than, that of norma! cerebro spinal fluid This is 
conveniently expressed by describing it as hyper-, iso-, or hypo 
banc Although, as mentioned above, stovaine is less popular than 
formerly, the writer still finds it most useful and reliable It has been 
selected for more detailed description because the particulars so given 
can be applied, with slight modifications, to any of the other lighter 
or heavier solutions Stovaine can be purchased in ampoules con- 
taining a sterilized solution ready for use There are a number of 
minor varieties, but two distinct forms which must be carefully dis 
tmguished The heavy solution is hyper banc, and contains 5 per cent 
stovaine combined with glucose, and each ampoule holds 2 c c When 
introduced into the thecal canal, the solution, owing to its high specific 
gravity, behaves like a marble in a rigid tube, and the position it 
assumes can be varied by tilting the patient’s spine, thereby to some 
extent adjusting the level of the analgesia With this solution the 
head and shoulders must be kept raised on pillows, in order to prevent 
the drug from acting upon the roots of the phrenic and other respiratory 
nerves or from reaching the higher centres in the brain As, however, 
stovaine becomes * fixed ’ in about ten minutes, the position of the 
patient can be altered at will after this time has elapsed Spinal 
analgesia is specially suitable for certain operations requiring the 
Trendelenburg position, and the disadvantage of the heavy solution 
is that this position cannot be adopted until some minutes of the 
available operating time has been wasted The light solution is 
designed to be iso banc or of aboui the same specific gra vity as cerebro- 
spinal fluid, and so it should mix with that fluid by diffusion alone 
and be quite unaffected by the action of gravity It is now stated, 
no doubt truly, that in actual fact this solution is slightly hyper-banc, 
but in practice this seems immaterial, as the writer has found, after 
its use in very many hundreds of cases, that, whatever its specific 
gravity, it can be relied upon to act as a light solution It is usually 
put up m ampoules containing r c c of 10 per cent solution in normal 
saline It should be noticed that it is thus twice the strength of the 
heavy solution, and so calls for but half the dose As soon as it has been 



A \14\U4L OF SUrGCR\ 


introduced into the cerebro spinal fluid the patient ma> at once be 
placed in the Trendelenburg po uion and the operation commenced 
Stovaine like all other agents used for thu> purpose as it becomes 
absorbed is bablc to produce a dehmte fall of blood pre^ure and owing 
to this fall a raised position of the head is apt to produce faintness 
It is therefore wise to operate with the head lowered and «o for most 
purposes a light or iso banc solution is to be preferred 

The lumbar puncture needles and the syringe are carefully stenl 
lzed preferably by boiling in plain water frc-c from soda for stovaine 
is rapidly destroyed by even traces of alkali The patient is placed 
sitting acutely bent forward on the edge of the table (the easier posi 
tion for the operator) or lying on one side with the no^e and knees 
brought as closely together as possible (the position less uncomfortable 
for the patient) The skin hav ing been suitably purified an imaginary 
line is drawn connecting the highest points of the iliac crests This 
line crosses the «pme of the fourth lumbar v ertebra and any' one of 
the two or even three intervertebral spaces above this is suitable for 
the puncture The skin in the \ icinity may be previously infiltrated 
with novocaine, but this is quite unnecessarv If tl c needle is sharp 
and is introduced into the skin by a rapid movement there should 
be little more pain than that involved in giving the novocaine The 
line of the puncture should be central and at nght angles to the skin 
and m the direction of the (unseen) umbilicus If the spine is well 
flexed no bony obstruction should be met but the added resistance 
of the ligamentum subflavum can be appreciated as the needle passes 
through it The stylet is then withdrawn and dear cercbro-spinal 
fluid should flow out \n amount of fluid slightly in excess of that to 
be introduced is allowed to escape and the syringe previously charged 
with the stovaine (about o 6 to o S c c of the light solution) is attached 
to the needle The plunger is then withdrawn so as to mix the solution 
with i c c of cercbro-spinal fluid and the resulting mixture is injected 
into the thecal canal If without removing the svringe the plunger 
is again \v ithdrawn and pushed home it st ill further diffuses the stov ainc 
solution The syringe and needle are then withdrawn together and 
the skin puncture is covered by a piece of adhesive strapping The 
patient can at once be prepared for operation and the analgesia should 
be absolute by the time this has been done The muscular relaxation 
also will be far greater than can safely be produced at such an early 
stage b\ any form of inhalation anaesthesia The duration of the 
analgesia is somewhat variable but a minimum actual operating time 
of at least forty five minutes should he assured. the dose of this 
penod the patient may complain of soreness and if this is the case it 
is only necessary to give a sufficient amount of am other anesthetic to 
keep him slightly asleep 

Some patients retain a good colour throughout but a certain amount 
of pallor (due to die lowered blood pressure) is the rule IToitunateK 
the actual condition of the patient is usually much better than it 
appears at first sight The pulse is usually full but often so slow 
that it may be momentarily missed by an overanxious observer 
\ ery occasionally dangerous respiratory trouble may appear This is 
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certainly not due to an ascending paralysis of the respiratory nerves 
but to a direct effect on the respiratory centre, the cause of which is 
unknown The treatment is the administration of oxy gen, combined, 
if possible, with 5 per cent C0 2 and if necessary the intravenous 
injection of weak adrenalin solution A minor but not infrequent 
trouble is retching or even vomiting which is very disturbing in 
abdominal operations It usually occurs about ten minutes after 
the introduction of the stovaine, and is fortunately of short duration 
The administration of oxygen is said to be of benefit 

The definite fall of blood pressure is not usually great but if the 
pressure is already low the additional fall may lead to a fatality 
tor cases in which great operative shock is anticipated, spinal anaes 
thesia is ideal, for it effectually blocks the nervous paths of the shock 
impulses Tor cases which are already ' shocked, the use of spinal 
analgesia is strongly contra indicated 

This method should never be relied upon with no other anaesthetic 
at hand, for in rare cases the lumbar puncture may be so difficult as 
to be impossible Again, occasionally, although the technique has 
been carried out faultlessly, no analgesia follows, this is difficult to 
explain, but may be due to faulty solution 

bpinal analgesia is a great boon to patients who have a dread of 
losing consciousness, to the majority, however, it presents the defect 
that they are aware of what is going on In order to obviate this, 
the patient may be kept lightly under some general anaesthetic, 
preferably gas and oxygen, but perhaps a better plan is to induce 
some form of ‘ twilight sleep ’ A useful routine is as follows About 
one hour and a half before the operation a hypodermic injection of 
1J5 grain of scopolamine is given, followed three-quarters of an hour 
later by a second injection of scopolamine T( J 0 grain, atropine 
grain, and morphine J to J grain lhe results are somewhat variable, 
often patients are unconscious of the move to the theatre, and remain 
asleep throughout, others appear almost unaffected by the drugs and 
remain fully awake, but even in the latter case it is usually found that a 
very faint and blurred recollection of the event is retained on the 
following day The method is usually more successful with women 
than men 

Tlie use of spinal analgesia is best confined to operations not ex- 
tending far abov e the umbilicus, but if desired the loss of sensation 
can be carried upwards I or gynaecological operations and those upon 
the rectum and bladder (especially the prostate) the method is almost 
ideal, and large impacted tumours can be readily and quickly levered 
out of the pelvis without shock lor suitable operations in patients 
suffering from diabetes the method is most valuable, as it is far less 
disturbing to the metabolism than any general anaesthetic. 

Percame. — This is one ot the newer Jocal anaesthetics winch is now 
used extensively for spinal analgesia In chemical composition it 
differs entirely from the other drugs mentioned, as it is a derivative 
of quinoline Although highly toxic, it can be used in such high dilu- 
tions that it is probably is safe as novocame or stovaine, ft can be 
purchased put up in ampoules cadi containing 20 c c of a 1 to 1,500 
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solution ready for injection The dose mil lary with the tad of 
analgesia requued, but mil u.uall} be betueen 12 and iS c t The 
general technique is that described for stovaine, but, as the solution is 
lighter than cerebrospinal fluid the patient should be placed lying on 
his face (with the buttocks slightly raised) for at least file minutes 
after the injection has been made Tins is to ensure that the solution 
<ha 1 l reach the posterior roots A hypodermic injection of ephednne 
(i to il grams) is usually given at the same time to combat any fall 
of blood pressure Another popular form of percaine i» much stronger, 
being put up in ampoules of i to 200 solution Tins is a heavy solution, 
and so must be used with the precautions mentioned for heavy stovaine 
It is specially useful for relatively localized operations about the 
rectum, bladder, or perineum Percaine has two distinct advantages 
over stovaine The analgesia obtained from it lasts very much longer, 
and a much higher level of analgesia can be obtained with safety, 
allowing the performance of all abdominal operations, though a little 
gas and oxy gen may be required to abolish the retching caused by undue 
traction upon the upper viscera 

Splanchnic Anaesthesia is a special regional method which has been 
largely used, and with much success, especially ui gastric surgery 
It depends upon the fact that the stomach, small intestme, omentum, 
liver, and hilus of the spleen are innervated by the greater and lesser 
splanchnic nerves, which enter the abdomen by piercing the crura 
of the diaphragm, and run to the ccdiac plexus on the loose retro- 
peritoneal tissue on the sides and front of the bodies of the vertebne 
If these two nerves are suitably ‘blocked' by infiltrating this lax 
tissue with a 5 per cent solution of novocame with adrenalin, the 
organs named can be handled painlessly In addition, it is, of course, 
necessary to render the abdominal wall and the jianctal peritoneum 
insensitiv e by local infiltration or regional analgesia of intercostal nerv es 
One mode of access to the splanchmcs is from the back, A long 
(12 cm ) needle is introduced through the skin of the back at a point 
below the twelfth nb, and 7 cm from the middle line The needle 
should be directed inwards at an angle of to the skin, and at some 
depth should impinge upon the body of a vertebra, when it is gently 
manceuvred forward to reach the antero-lateral aspect of the vertebra 
The piston of an attached syringe is then slightly withdrawn to make 
sure that no blood enters the syringe If this is the case, it shows that 
the point of the needle is not inside any large vessel, and the injection 
of the novocame can be performed fhe patient is then turned over 
and the injection repeated on the opposite aide The anterior ab- 
dominal wall is now anesthetized and the operation proceeds Another 
method which is perhaps more in favour at the moment is to deal first 
with the abdominal wall, and then through the open peritoneal cavity 
to inject the solution directly into the loose tissues mentioned above 
This is perhaps quicker, and less difficult and uncertain, but it has the 
disadvantage that it involve* the somewhat painful handling of the 
abdominal contents before they axe anesthetized. Like all such 
methods splanchnic analgesia is m more general use in countries 
where inhalation is less employed 



CHAPTER XLIX 

SURGICAL AFFECTIONS OF THE EAR. 

By V E NEGUS MS FKCS 

The Examination of the Ear is carried out by inspecting the external 
auditory meatus and membrana tympam through a speculum by 
testing the power of hearing, and by ascertaining whether or not the 
Eustachian tube is permeable, and the effect on the hearing of inflation 
through this channel 

i Visual Inspection by means of a speculum and frontal mirror In 
introducing the speculum the auricle is held between the third and 
fourth fingers of the operator (the left hand being used for the right ear, 
and vice versa) and drawn backwards upwards, and outwards so as to 
straighten the cartilaginous portions of the meatus The speculum held 
by the operator s thumb and first finger is then gently inserted and 
held in position The reflected light illuminates the tympanic mem- 
brane, unless the presence of wax epithelial debris, or pu« obstructs 
the view, when they must be removed by cotton wool mops or by 


lfr ^= - 

Tig 901 — Eustachian Catheter 

syringing It may be impossible to insert the speculum because of 
dermatitis or furunculosis The following points are to be noted in 
the normal membrana tympam (big 901) The projection of the short 
process and handle of the malleus which runs from the centre upwards 
and forwards, behind this the processus gracilis of the incus and the 
tendon of the stapedius, and at the upper border Shrapnell s membrane 
|I\g 904) The motility of the membrane should be considered, as 
also its colour, w hilst the presence of perforations, polypi, or adhesions 
should be noted 

z The Investigation ol the Hearing is usually earned out by testing 
the greatest distance at which the patient can hear the ordinary con* 
acrsational \01ce, the whimpered \01ce, or the tick of a watch 
Discoaery of the cause of deafness is assisted by Rrnne’s Tuning- 
Fork Test. A tuning-fork of about 256 double vibrations is placed in 
contact with the mastoid process, and retained there until the patient 
can hear it no longer. If now it is placed opposite the external auditory 
1337 97 



I53» 


A UAWUAL OF SURGERY 


s ?7tt "S slight such as those of K S 64 or -32 double 
vibrations pec second Wehet'I Test consists in placing a ubratmg 



Figs 902-903 — Appearance op the Membrane in Various Circumstances 
on Examination throlgh a SPECtLUM 


By perm ssion from Mr Albert \ Gray s Diseases of the Ear (London 
Baillifre T ndall and Cox) 


r g 902 — ^Normal membrane (right s de) 

Fig 903 — Perforat on below and in front of bead of malleus (left earl in 
acute ot tis suppurativa 

Fig 904 — Perforation through Shrapnel! s memhrane in chronic otorrbcea 
F g 9 °j — Polypi protrud ag through perforation in membrane 


tuning fork in the middle line of the forehead In cases of pure middle 
ear disease the sound will appear to be louder m the affected ear than 
on the healthy *ude 

3 Perception of high tones is tested with a monochord or with 
Salter s uhistle Lack of appreciation of high pitches indicates in 
vehement of the cochlea or auditory nerve 
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4 Inflation ol the Tympanic Cavity is required both as a test of the 
permeability of the Eustachian tube and also as a means of treatment 
in various conditions The methods of effecting it are as follows 

Valsalva’s Method consists m closing the lips holding the nose and 
expiring forcibly the air is thereby driven up the Eustachian tubes 
if they are patent 

In Politzer’s Method an indiarubbcr bag with a teat like end is intro 
duced into one nostril so as to occupy it completely The other nostril 
is dosed by the surgeon s finger The patient is instructed to take a 
sip of water and to hold it in the mouth with closed lips until told to 
swallow As he swallows the bag is forcibly compressed and air is 
thereby driven up the tubes Vn auscultating tube may piss from 
the patient s meatus to the surgeon s ear and various sounds— whist 
hng bubbling etc — may be de 
tectcd according to the character 
of the lesion 

The Eustachian Catheter (Fig 
hoi) can be passed into the 
Eustachian tube and the degree 
of inflation more accurately con 
trolled The instrument care 
fully sterilized is passed with 
the beak downwards along the 
inferior meatus of the nose until 
the posterior pharyngeal wall is 
reached As soon as its tip 
touches the posterior wall of the 
naso-phajyn\ the anterior end of 
the instrument is slightly raised 
and is withdrawn for about half 
to three-quarters ol 111 inch until 
the beak is felt to be in contact 
with tl c posterior end of the hard 
palate The catheter is then 
rotated through a quarter of a 
circle until the bcik points directly outwards It is then pushed a 
little onwards and is usually felt to slip easily into the 1 pening of 
the Lustachnn tube (Lambert Lack) 

External Ear —The pinni may be congenitally absent, uid ceen the 
cvtcmil meatus closed 1 malformation often associated with macro- 
stoma The external deformity may be rectiticd by a plastic opera 
tion but usually nothing can be done for the lack of hearing and the 
surgeon must not lie tempted to try and dig out the concealed mem 
brain tympani More frequently accessory auricles arc present 
(1 ig 006) c< nsisting merely of tibro-carti! igc co\ cred with fat and skin 
Large and prominent ears constitute a scry un igl tl> dcfrrnuty for 
which (jienliu interference is occa 1 nalh required Hrematcma 
of the ear is u uallt due to 11 jury but is occasi nally id ojntluc 
111 irigin c'-pecnlh amongst the insane The auricle becomes 
swollen aid enlarged and of a bluish reel colour tn traumatic cases 



Tic 906 — tccFSSORv AemCLEs 
iv a Child 
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(Fig 906) unlesstheswellingispur.cturedandthebloodlet out, consider- 
able deformity will result from its organization Eczema, boils, and other 
inflammatory affections as also sebaceous cy sts are met with in the 
external ear and pinna Boils or furuncles form in the follicles of the 
hairs guardmg’the external auditor) meatus The) cause great pain, 
and may produce deafness through obstruction If the local inflamma 
tion spreads there is swelling behind the ear causing prominence of the 
auricle making the diagnosis from mastoid abscess difficult If the 
auditor) meatus be in the slightest degree patent or if a small speculum 
can be introduced hearing and tuning fork tests wall be found almost 
or quite normal in uncomplicated cases of furunculo is when acute 
otitis media with or without mastoiditis is present there is marked 
deafness Epithelioma ma) attack the 
auricle or auditory meatus and may 
~^s- ^ in\ oh e the middle ear 

/ if Plugs ol Cerumen (wax) which become 

f 1 \ \ darlv and ,n( ' uratc d not uufrequently 

I /* \ \ block the meatus leading to more or less 

Vfc / a 1 complete deafness, this may come on 

15 V, A 1 suddenly after bathing owing to the 

» \ } \ j rapid swelling of the plug If they en 

\XV, 2 J I croach on the membrana tympani sub 

HI I jective symptoms of giddiness \ omit mg 

1T^ .m i I ? n< ^ rus h in S noises in the ear may also 

.Jw / J be caused On examination with a 

, J speculum their presence is readily detected 

f y/ Treatment consists in washing them away, 

y ' a , tcr previously softening with a solution 

of sodium bicarbonate A large syringe 
with a fine nozzle should be used and a 
Fig 907— hematoma stream of warm normal saline solution 

Auris injected along the floor or roof of the 

. . ™f tus •»»* returns the softened masses 

of wax are washed away Foreign bodies in the meatus such as 
buttons or beads are similarly removed if possible, by syringing 
if this falls a fine pair of forceps or a fine hook may be employed 
but due care must be taken of the delicate structures belund Where 
other plans fail the auricle must be turned forwards and the meatus 
opened from behind Exostoses occasionally nse from the bony walk 
of the meatus they cause deafness by obstruction and may Ll 
a modified mastoid operation The proximity of the facial nerve 
und S ertaken emembered *** the 0peratlon ^ ouid never b-Tlightly 
Aflections of the Middle Ear 

Traumatic Rupture ol the Trmpamc Membrane m due to .hrect or 
indirect violence the former includes the introduction of fo L ° 
or the ,11 advmed effort, o, (fends or 

remove the same the latter causes mntnr*. of tk„ „ y “ , ers , l ° 
sodden compression ol the mr the Mernal meatus™ “J 
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the ear, by loud noises as from explosions or big gun practice, or from 
diving The lesion also occurs in some fractures of the middle fossa 
of the skull The patient complains of pain and deafness and blood 
escapes from the meatus but not m any great amount On inflating 
the middle ear, as by Valsalva s or Pohtzer s methods, air can be 
heard to escape through the opening perhaps with a whistling sound 
As a general rule these cases do well the wound cicatrizing and the 
hearing being fully restored but the surgeon must at first give a 
guarded opinion as there may be some deeper lesion which does not 
immediately become apparent The greatest care must be taken to 
sterilize the meatus by filling it with 1 in 20 carbolic lotion or tincture 
of iodine, winch is allowed to soak in A strip of gauze is then gently 
inserted into the meatus, and an external dressing applied 

Otitis Media . — Inflammation of the middle ear is an exceedingly 
common affection, and constitutes the great bulk of all ear diseases It 
must be remembered that the tympanic cavity is lined by a mucous 
membrane which is in direct communication through the Eustachian 
tube with that of the naso pharynx, and hence the cause is almost 
invariably an extension of inflammation along the Eustachian tube, 
and the organisms usually present are the pneumococcus or ordinary 
pyogenic cocci The inflammation may be catarrhal or suppurative, 
acute or chronic 

Acute Inflammation of the Middle Ear is very common in children, 
being secondary to lesions of the naso pharynx, such as an ordinary 
cold, scarlatina measles etc particularly if adenoids are present 
It is ushered in by severe pain in the ear of a boring persistent char 
acter together with deafness and some degree of fever The pain 
increases as the secretion accumulates and if the Eustachian tube 
becomes closed in consequence of the inflammatory hyperemia 
of its lining wall, the tympanic membrane bulges outwards into the 
meatus and finally ruptures (Fig 903), the pain being at once relieved 
The discharge is mucous, or purulent from the first, in the former 
instance, if infection from the meatus is guarded agamst, the inflam- 
mation may subside, the perforation heal, and no ill result follow In 
many instances, however, especially when the child is suffering from 
measles or if his resisting powers to microbic invasion are low, the 
catarrhal otitis media is transformed into a suppurative lesion, which 
may persist as a chronic olorrhcca for a lengthy period. 

Treatment — In the first place, the possibility of infection from the 
external meatus must be guarded against by thorough purification, 
the external ear is well cleansed, and the meatus is filled with 1 in 20 
carbolic lotion, winch is allowed to soak m and act for some minutes, 
or the meatus may be filled with biniodide of mercury in spirit An 
antiseptic dressing is then placed within and over it The child is 
kept in a warm room, and his general condition attended to by suitable 
diet, diaphoretic medicine, and a smart purge Carbolic acid (5 per 
cent ) in glycerine, or drops of otalgan instilled into the meatus, may 
relieve pam, and m adults it may be possible to cocainize the orifice 
of the Eustachian tube in the pharynx, thereby rehev mg the h> percemia 
and opening up the tube, and thus giving an exit to the retained 
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discharge Pain is often relieved by fomenting the e^r or by the 
application of heat, as in the fonn of a hot water bottle or a poultice 
of antiphlogistine , ... 

When the membrane is seen (by speculum) to be bulging it is wise 
to incise it as a clean cut usually heals better than a 

razeed perforation General anesthesia i» required ard the incision 
is usually made just behind the liandle of the malleus from below 
upwards An antiseptic dressing is left in and over the meatus until 
healing has occurred 

Inflammation may extend into the mastoid cells, giv irg rise to the 
condition known as mastoiditis This complication arises in individuals 
with a cellular type of mastoid process, they constitute So per cent 
of the total, the remainder having a dense or diploetic type of bone 
The mastoid process is a triangular mass of bone Iy ing behind the 
auditory meatus it contains a greater or less number of cells lined 
with mucous membrane which communicate with the antrum, which 
itself communicates with the posterior part of the tympanic cavity 
(attic) by means of the aditus At birth and for some y ears the antrum 
is solitary, but later the process begins to dev elop and may take on 
two types (a) The cellular, in which the whole bone becomes more 
or less hollowed out into a spongy mass of cells which may extend 
back to the occipital bone down to the tip of the mastoid process and 
in some cases above the auditory meatus (zygomatic cells), or pass 
forwards under cover of the facial nerve, (6) the acUhilar type, in 
which but few cells appear, the antrum remaining small, and the 
bone itself of stony consistency As a rule the cells he betovv and 
superficial to the antrum, which is more deeply placed in the adult 
than in the child, the aditus also is relatively larger in the child than 
in an adult The cellular mastoid is that in which senous iroubte 
dev elops m the course of catarrhal or exanthematous infections 
When purulent otitis media extends into the mastoid air cells 
severe local and general symptoms may result, particularly ll the 
aditus becomes blocked The patient complains of intense pain in the 
ear with tenderness on pressure, periosteal thickening and perhaps 
redness and cedema ov er the mastoid process The discliarge from the 
ear often ceases for a time at the commencement of these symptoms, 
but reappears later As the case progresses, febrile symptoms of an 
intermittent type and even rigors, may supervene, whilst the patient 
becomes drowsy or may be irritable and restless An abscess may 
form under the periosteum covering the mastoid process, with or with 
oul caries or necrosis of the outer table of the bone, in children where 
this bony lamella is thin it is not unfrequently absorbed, and on inasing 
the abscess protuberant masses of granulations, springing from the 
interior of the bone may be seen When such an abscess has de- 
veloped the auricle is characteristically displaced downwards and 
outw ards Ivot unfrequently the suppuration extends through the bone 
cells and may encroach on the inner aspect rather than the outer, and 
hence is likely to lay barethe dura mater and expose the lateral sinus, 
m such circumstances intracranial complications are possible Occa 
stonallv a few thin walled cells occupy the tip of the mastoid, and 
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these may perforate downwards into the digastric fossa and thus an 
abscess may form under cover of the sterno mastoid, and track into 
the neck, tins is known as Bezold s abscess 

Sometimes the trouble is more chronic, and may be tuberculous in 
nature, the cells being filled with lymph and inflammatory material of 
a cheesy nature, whilst the bone itself becomes thickened and con- 
densed The process feels distinctly enlarged, and is the seat of deep 
seated pain of an aching character, worse at night In other cases the 
discharge is inspissated and mixed with epithelial cells and cholesterine, 
so as to form flaky masses like the layers of an onion, the condition is 
known as cholesteatoma It is often the cause of great distension of 
the antrum 

Treatment — In the early acute stage fomentations may be employed, 
and the patient kept quietly in bed, whilst the diet is regulated and a 



Tig 908 — Incision for Mas Fig 909 — Position of the Antrum (A) 
toid Operations showing Deep to the Depressed Area constitut 

Extensions Upward and ing MacEwen s Triangle 

Downward to Suit Cir 
cumstances 

suitable purgative administered It is most important not to rely 
upon such palliative measures for too long, but if the symptoms are well 
marked, the mastoid antrum must be laid open and its contents evacuated 
without interfering with the tympanic structures, which in acute cases 
are capable of effective repair (Schuaiize s operation ) A curved in- 
cision is made immediately behind the ear, which is drawn well forwards 
(rig 908), and a gouge applied on a level with the roof of the external 
auditory meatus, and about \ inch behind its centre (Fig 909) A small 
dtmplc in the bone can often be felt at the required spot, which can also 
be found by taking the point of junction of two lines drawn as tangents 
to the roof and posterior wall of the bony meatus respectively The 
direction taken by the gouge should be slightly downwards forwards, 
and inwards In an adult the mastoid antrum is reached about three- 
fifths of an inch from the surface of the bone The surgeon recognizes 
that he has opened the cavity by the probe, or by the loss of resistance 
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and escape of offensiv e pus The opening is enlarged by the we of the 
gouge and <poon a so as to expose all the affected ceUs and remove all 
diseased bone and the cav it> is then syringed out Ev ery ce l must be 
freely laid open into the wound as otherwise the infection will continue 
to spread through the bone and cause further trouble all edges must 
b- left sloping with no overhanging Ups The wound is packed wild 
iodoform gauze and should be dressed on alternate days or daily it 
discharge is profuse \ Bezolds perforation must be enlarged and 
possibly an incision m the neck may be prevented if the case is treated 
early . 

Chrome Otorrhcea as already explained is a common sequence ot 
an acute attack which may have been purulent from the first or may 
have been the result of an infection from without of a simple catarrhal 
otitis media The membrane is perforated and the discharge vanes 
in amount and character In uncomplicated cases treatment consists 
in (i) Improvement of the general health as by the administrationof 
tonics residence in fresh country air and a\oidance of dulls {"») The 
naso-pharyngeal condition must be attended to so as to ensure a 
patulous condition of the Eustachian tube bv which discharges may 
escape Steam inhalations ot oily pray s may \>e ordered and adenoids 
and enlarged tonsils may require removal (3) The middle ear must 
be kept free from any accumulation of discharge which might undergo 
decomposition When the purulent sectetion is abundant the meatus 
should be synnged with sterile salt solution or weak boric acid solution 
If the discharge is offensive or difficult to dislodge drops of jx.ro\idc 
of hy drogen (10-v olume strength) will be found useful before syringing 
If the discharge is slight the meatus may be packed with bone acid 
powder containing 073 per cent of iodine and syringing avoided 
Not unfrequently however a persistent discharge from the ear is due 
to some of the complications mentioned below and further operative 
treatment may be required 

1 he Surgical Complications ot Chrome Otitis Media are often senous 


and call for prompt treatment they mav be classified under four head 
mgs — those affecting the external middle and internal ear and those 
involving the intracranial contents 
The complications of otitis media affecting the external ear are com 
parativ ely unimportant (a) Dermatitis of the meatus is frequently 

seen and merely needs the parts to be kept dry and dean and a little 
bone acid powder insufflated it readily disappears when the discharge 
ceases but is not unfrequently associated with enlargement and sup- 
puration of the cervical glands (6) Boils arise from py ococcal infection 
of the sebaceous glands or hair follicles in the meatus and are exceed 
mgiy pain fin' owing to the denseness of the tissues involved. Thev 
should be fomented A pledget of wool soaked m 5 p>er cent dunosol 
and 2J pier cent phenol in glyccnne may be inserted and left from 
fifteen to twenty minutes followed by drops of unguentum bydrarg 
nit dil (31 ) in ol amygdala (31) Incision should be avoided if 
possible because of the danger of causing diffuse cellulitis, (e) In 
flammation may occasonaliy spread to the tympanic plate of the 
temporal bone leading to subpenosteal abscess and necrosis or it 



SURGICAL AFFECTIONS OF THE EAR *545 

may extend into the temporo maxillary irticulation giving rise to 

suppurative arthritis , „ ,, t n 

The complications o! otitis media in the middle ear are often of a 
grave nature, and may produce deafness or endanger li e 

(a) The ossicles become ankylosed or may become carious and be 

cast off in the discharge, the hearing being impaired in either case but 
not necessarily destroyed „ , . , . 

(b) The inflammation may extend to the bonv walls of tlie tjTnpanic 

cavity, giving rise to a limited caries or necrosis of the temporal bone. 
This may be associated with suppuration within the skull and any of 
the intracranial complications mentioned below Tie „ a ii„ 

tympanic cavity (legmen lympani) which is very t P y 

liable to be affected in this way , . 

(c) Polypi may develop consisting essentially of gamilation tissue 

protruding through the opening in the membrane (Fig 9 5) y 

hindering the esclpeolthe discharge They -should .be ^removed by the 
snare or curette and the base touchec with a saturated ^solution of 
chromic acid, only, however, in cases where a Sstula in the underlyi g 
bone has been excluded, the part is subsequently syr g 

carbolic solution and dressed antiseptically 

Id) Cholesteatomata result from ingrowth of epiderma cells into the 
tympanic cavity through a perforation Squamous cells are cast off 
wSh MSSd secretions to Suing 

increase in size, may destroy parts of the bony , 
intracranial complications an d thicken- 

tb<fb<mycanaUies immediately betand the tympanic 

tuberculous uatoe the „”v"e may beac.ua.ly exposed result of 
necrosis or absorption of the bony wall of th <1 ltse if For 

lead to direct infection, or even destruction of the nerve itself 

symptoms and treatment see p 4*4 H.srharpe is kept up by 

Treatment. — In some chrome cases w h er e discharge is 1 ce, ptug y 

infection of the mastoid antrum or wher P extensive pro- 
cholesteatoma or caries of ossicles are prese , , The au ^ c j e 

ceedmg known as the radical mastoid operation s q ^ th 

is detached posteriorly from the bony *SSe mSv«»"S 

the antrum is opened and the whole of the 

between it and the meatus and tympanic cavity -in front jsgoug^a^y 
All the bone superficial to Hugh Jones s line ,t, e lowermost 

from the most prominent part of the external canal to the 
part of the bony external auditory ay T £? ™ns of the 

safety The facial nerve lies deep to this level . Jhc remains^oi^e 
membrane and the ossicles are removed, cartilaginous 

(F,g 9 .„) The deep portion o the ot £e a[Kre 

sssi s, ssSLSESSSa. ss- *■— * - 
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the whole of the opening in the bone which can in this way be syringed 
out and cleansed more efficiently Thiersch grafting is sometimes em 
ployed to secure more rapid epidennatization of the wound in the bone 
Involvement of the Internal Ear or Labyrinthitis may be localized 
or diffuse and results from the spread of infection inwards either 
through the wall of the external semicircular canal or through the 
fenestra rotundum or ovale in the former case the po-tenor or ves 
tibular portion is involved in the latter the cochlea Invasion of the 
semicircular canals is evidenced by vertigo a tendenev to fall towards 
the affected side nystagmus and vomiting pain and fev er are present 
in the more acute forms Involvement of the cochlea results in 
tinnitus and absolute deafness \s the pcnlymph and endolympb 
systems of the semicircular canals vcntncle saccule and cochlea are 
in direct communication inflammation m one region rapidly involves 
the other subdivisions 
Infection of the meninges 
often anses by spread of 
inflammation along the 
internal auditory meatus 
The intracranial com 
plications of otitis media 
are relatively more com 
moo in the acellular type 
of mastoid inasmuch as 
it is almost impossible 
for the inflammation to 
extend towards the sur 
face and therefore it 
is liable to progress 
deeply 

F IC 910 Radical Mastoid Operation (a) Extradural Abscess 

Th * ?*£"■ W b**. thorooghlv ■opened up —For general phenomena 

and the bndse of cone coienne the adjtus re- .■ 

mor-ed thus bringing the antrum nto free com Connected With this COn 
mnmcation with the tympanic cavity (B) which •btion see p 8SS \c 
s curetted and the oss desremoxed Cumulations of pus OCCUT 

most commoniv along 
the summit of the petrous portion of the temporal bone (Fig 503 
B) The patient complains of pain and headache extending over the 
affected side of the head which gradually increase and are followed 
by drowsiness lapsing into coma The temperature is raised but 
ngors even if present at first are by no means a constant feature of 
the case The pulse is of the usual febrile type n» quick full and 
bounding There is no pain in the neck along the course of the jugular 
vein but retraction of the head occurs if basal meningitis appears and 
vomiting is a marked symptom. Optic neuritis may be observed in 
consequence of the inflammation extending to the membranes at the 
base of the brain There may be some tenderness on pressure ov er the 
temporal region and possibly cedema In some cases the pus finds its 
way outwards along the mastoid emissary vein or through the suture 
beta ecu the occipital and temporal bones 
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The Diagnosis from cerebral abscess is sometimes a matter of con 
siderable difficulty The symptoms however, set m someuhat more 
acutely, whilst the temperature is raised, and the signs of irritation of 
the membranes, such as retraction of the neck, suggest that the lesion 
is extradural and not cerebral m origin The pulse is fast and not 
slow, and focal symptoms are less likely to develop 

The Treatment consists in enlarging the opening made in the bone 
for treatment of the mastoid trouble, so * to ensure efficient drainage 
(b) Meningitis may be localized or diffuse The former is due 
extension of infection from the middle ear tract genOTBy through 
caries of the tegmen tympam or antri, the menmges adliere together 
and spread of infection is thereby prevented The diffuse variety is 
always infective in nature, and secondary to some suppuratrve aBKtion 
in the neighbourhood, or to thrombosis of the lateral sinus The route 
of entry is sometimes through small veins, spread f internal 

ear to the cistema pontis or basalis may travel thr g cimole 

and, tory meatus for symptoms, see p 884) °, C “ S ™ V d „ressure 
serous effusion occurs within the meninges, leading to 1 t P t 

and consequent drowsiness ThecoiiditionBof«tn^«^™^ rt ( 
(e) Thrombosis ol the Lateral Sums arises from di ect extcnsmii 
the inflammatory process from the middle ear through he mas o d 
bone, or it may be set up by an mfective t hro^sis 0 the mas 0 d 
emissary s cm spreading to the sums A clot forms ”, 1 W bl . „j 

at first on one side of the sinus, » ithout completely! be b ood 

stream (mural thrombus) , thlsgraduallyincrcasinginsize, leads finally to 

occlusion of its lumen Infection with pyogenic organ ^isms determmes 
disintegration of thoclot , infected emboli are d«uched, and thus im , rau= 
symptoms originated In well marked casesthetli , 

as fir as the torcular Heropluli, and downwards along the ju 0 ular 

' The most marked Symptom of the case is a sudden rise temperature 
which is usually remittcut, associated with rigors. "X S nt „f 
localized pain in the head, perhaps most marked over the point^oj 

haS.M 

Jugular tern The ccrxic d u of fswi, alert 

ness of the muscles at the 1 acK o in Suppuration may occur 

basal meningitis, as a to c ncunu PI tthtch becomes 
outside the sinus, or arounu me 

swollen, red, and «ulcmatous , in ,.i, but ... *j, c Lark 

In welt marked cases Jlcu a matter if some difficulty . 

courscot thelaUr^fsinusor jugut.r.ein.arethemos, truslwi rtiit signs 
of this afiection. 
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Treatment. — An incision is first made along the anterior border of 
the stemo-mastoid through which the jugular v cm is tied, so as to 
prev ent the escape of any more emboli into the general circulation In 
old standing cases, where the thrombus has extended into the jugular, 
the ligature must, of course, be placed on its proximal aspect, and 
this may involve e.v posing the vein in the lowest part of the nock, and 
placing the ligature close to the innominate A mastoid operation is 
performed, and by extending its scope backward* the sinus can be 
exposed A puncture with a hue needle readily determines whether 
the sinus contains fluid blood or thrombus, but would not detect a 
mural thrombus If therefore, there is any evidence of inflammation 
or pus around it. the sinus should be opened The lateral sinus is now 
freely incised, and the infected thrombus partly scraped, partly washed 
away% the opening in the bone being increased in size, if necessary. 
It is desirable, but not essential in the simpler cases, to remove com- 
pletely the lower part of the thrombus, if this i* attempted, the jugular 
must be opened abov e the ligature, and the dot sy ringed or scraped 
away Bleeding occurs from the posterior part of the upper opening 
as soon as all the coagulum is removed, but is easily controlled by 
plugging the sinus with a small piece of aseptic gauze The wound 
in the neck should be lightly packed and not closed since infection 
and suppuration are almost certain to follow. The upper wound is 
also packed in the same way, and allowed to granulate 

(<f) Abscess in the cerebrum or cerebellum, a complication not unfre- 
quently met with, has been already discussed 



CHAPTER L 

SURGICAL AFFECTIONS OF THE EYE 

By N BISHOP HARMAN M A MB (Cavtab ) F R C S 

The separation of affections of the eye into medical and surgical groups 
is a separation of convenience and not of etiology and in this chapter 
only those will be considered which arise from injuries or superficial 
infections or for which surgical treatment is necessary 

Injuries to the eyes are common in every walk of life and particularly 
in industry and as they are frequently the subject of arbitrations or 
lawsuits lor compensation the surgeon should always record carefully 
in writing with sketches his observations of any case of injury at each 
time of seeing it The first examination should be systematic and 
thorough including the vision and condition of each eye When a man 
is injured his first desire is to know that his sight will be saved and his 
answers are likely to be correct later the prospects of indemnification 
may bias his replies Make an examination of the fundus reflexes 
with the retinoscope determine the character of refraction then test 
the vision subjectively record the visual acuity as determined by the 
patient s ability to read the letters of the distance test card Begin 
the reading with both eyes open and slip a +6D cylinder before the 
good eye and a +0 25 cylinder before the damaged eye both cylinders 
with the axes vertical this blocks out the good eye and gives the visual 
power of the injured eye By reversing the cylinders the acuity of the 
good eye is obtained With this test the patient does not know that the 
eyes are being used separately 

Foreign Bodies — The entry of a foreign body into the eye is an ex 
tremely common accident but may be limited to a great extent by the 
use of guards to machinery and of suitable goggles in dangerous trades 
The majority of foreign bodies are removed with ease when once the 
fragment has been found It is easy to inspect the lower conjunctiva 
as also the upper fornix when one knows how to evert the lid and then 
gentle pressure on the ejeball through the lower lid will cause the whole 
of the upper fold to bulge outwards The inspection of the cornea is 
less easy especially in brown ejed subjects but for this purpose the 
reflection of the window or other light on the cornea (Fig qri) may be 
used the e\e should be moved so that each portion of the cornea is 
employed methodicall} as a reflector if there is a foreign body on the 
surface its presence and site w ill be seen without difficulty by the broken 

re fl ex a cobble m an image that should be stable The removal of 

the foreign body thus located is usually effected without difficulty by 
a spud after the instillation of cocaine The choice of a spud is of some 
moment for the foreign body must be removed with the least possible 
disturbance of the corneal epithelium If the accident is recent my 
*549 
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niblick shaped spud (Fig 9I2| mas be used Ihe end is pressed »” “ 
the cornea beside the foreign body so as to depress the surface, then 
a forward movement will lift it off the cornea without scraping tne 
epithelium If the foreign body is embedded within the epithelium, 
a chisel shaped spud (Fig 913} should be dipped into the epithelium 
beneath the foreign bad}, and this with some cells should be luted on 



Fig on 

\ Shows the perfect reflection of the window upon the surface of a normal 
cornea B Shows the reflection broken at one part bj reason of a foreign 
bodv on the surface of the cornea C The fore gn bod> is seen as a black 
speck against the fundus reflex obtained with the ophthalmoscope 


It the foreign body is fixed in the substance of the cornea a needle must 
be used that will pnch into the tissue beneath the foreign body and push 
it out but this last manoeuvre should not be used except when it is 
imperative for it damages the tissues and ma\ open up the corneal 
spaces to infection Ever} foreign body involves a cert am element 
of n'h from this source and therefore imgation should follow its 


3 


Fig 912— Harmans Niblick shaped Spud for removing Surface 
Foreign Bodies 

The end (shaped like a golf mblick) is pressed vertically on the cornea beside 
the foreign body thereon a forward movement lifts the object without 
d sturb ng the ep thelium 

removal With older men there is not infrequently some sepsis of the 
lachrymal sac and a foreign body in such a subject is likely to be 
followed by infection resulting in hypopv on ulcer and damage to the 
sight For this reason pressure should always be made over the site 
of the lachrymal sac after the removal of the foreign bod} , and if there 
is the least suspicion of regurgitation the sac should be syringed out 

rr^-Ti A r - F-i 


Fig 913 — Spud for removing Foreign Bodies from Cornea 
The blade is shown flat and in profile 

and examined dailv If the sac is manifestly septic, the puncta should 
be sealed up by the application of the actual cautery and the sac laid 
open and drained or else excised 

A complaint of grit in the eye may be the initial sign of an attack 
of conjunctivitis it is then accompanied by general suffusion of the 
conjunctiva Occasionally an eyelash becomes fixed in one of the 
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puncta, and sets up a local irritation In summer, the wing cases of 
beetles may adhere to the cornea and set up a lesion simulating a 
phlyctenule Careful examination with a corneal loupe will determine 
the nature of the lesion 

Penetrating wounds of the cornea are usually produced by chips of 
metal flying from a rotating machine The foreign body may project 
into the anterior chamber, or Us track may be seen in ins or lens If 
it is projecting through the cornea into the anterior chamber, it should 
be pushed back by pressure made upon it from within the eye by means 
of a broad needle inserted through the margin of the cornea into the 
anterior chamber If there is reason to suspect that the foreign body 
is more deeply placed, the pupil should be dilated, and the media and 
fundus thoroughly explored with the ophthalmoscope Recourse may 
also be made to radiography, narrow metal strips should be strapped 
on the lids and temple, and skiagraphs of the head taken from front 
and side If a dense foreign body is present, its shadow can be seen 
and its position determined by its relation to the shadows of the metal 
strips The position of the fragment will determine its treatment 
Iron and steel may be removed by the use of an electro-magnet intro- 
duced through a wound in the sclera, and sometimes with complete 
success, but unfortunately in most cases inflammation supervenes, and 
vision is much impaired 



Fig 914 — Bowman s Needle with Stop on Shank 
When a piece of iron or steel remains embedded m the eye, it becomes 
firmly encased in fibrous tissue Chemical action set up by the 
presence of the metal causes changes known as siderosis, vitreous de- 
generation and opacities, gross pigmentation of the choroid, and optic 
atrophy If intis should supervene, or the eye is blind, it should be 
excised without delay for fear of sympathetic disease 

Burns and Scalds, when they affect the eyeball, are usually severe 
in their reaction causing intense engorgement of the conjunctiva and 
much swelling of the lids Examination of the eye is difficult, but the 
cornea must be examined , if it appears whitened and dim on separating 
the lids, serious damage may be expected Whatever the nature of the 
accident, whether it be due to steam, flame, lime, or other chemicals, 
the eye should never be washed with water, but some heavy neutral 
oil such as olive oil, cod-liver oil, should at once be instilled Pure 
cocaine, dissolved in castor oil, may be used to relieve pain Of course, 
particles of lime or any other foreign bodies must be picked out. Con- 
tinuous cold applications to the lids will give much relief, and reduce 
the risks of inflammation Each day the lids must be gently separated, 
and if the conjunctiva has been damaged, a glass rod must be passed 
between the lids and globe to prevent as far as possible the formation 
of adhesions between the raw surfaces, and subsequent symblepharon 
If such adhesions should develop, they are likely to invert the edge of the 
lid against the cornea, and then operation is required when the eye is 
quiet The adhesion is severed down to healthy tissue, and a graft of 
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mucous membrane from the patient s mouth or of frog sskin is wrapped 
round a suitably shaped piece of lead foil and slipped deeply into the 
wound The ey e is then bandaged ov er this and left undistur bed for a 
week Shrinkages of the conjunctiva are frequent and difficult to 
deal with „ 

Contusions of the Eye —In most cases of black eye the eye itseins 
undamaged If the eyeball is struck a variety of injuries may result 
Traumatic mydnasis is common the pupil being dilated and the re- 
action to light poor or absent the power of accommodation may also 
be lost The lens may be concussed with resulting opacities, or it may 
be dislocated Vision may be impaired from concussion of the retina 
without perceptible injury and recovery may follow Should the macula 
be damaged or the retina tom v lsion is seriously impaired and this type 
of injury ma\ occur when there is no lesion of the anterior portions 

Rupture of the eye with escape of the lens and some of the vitreous 
may result from a blow The rupture is nearly always at the thinnest 
part of the sclerotic t e just behind the cornea The tension of the 
eyeball is lost and the anterior may be full of blood The only treat 
ment lies in excision for the ey e will be blind and sympathetic disease 
has been known to follow 

Penetrating Wounds of the Eye — Wounds of the conjuitcina heal 
rapidly after cleansing with a mild antiseptic lotion It is unnecessary 
to suture them unless they arc large Penetration of the cornea is 
serious since the ins is liable to prolapse and vision to be impaired If 
the wound is quite fresh the iris may be replaced by a repositor 
atropine being subsequently instilled freely so as to dilate the pupil to 
a maximum Wounds of the sclerotic if small heal readily they 
should be freely irrigated Wounds within a quarter of an inch of the 
corneal margin are likely to involve the ciliar y body and may be 
followed by cy chtis especially if the ciliary body is prolapsed or mcar 
cerated in the wound Inflammatory changes following such wounds 
are very ] kely to be followed by sympathetic disease and therefore 
if after such an injury the sight is found to be lost ornearlyso eg if only 
perception of light is retamed immediate excision should be performed 
If however there is but little impairment of sight the character of the 
treatment requires most careful consideration Excision should be 
undertaken even if the w ound of the ciliary region is small when severe 
intis follows and it should be urged if the lens is injured or if there is 
reason to suspect tl e presence of a foreign body 

Sympathetic Disease The danger of an injury to one eye is not 
always confined to that eye since the other eye may become affected 
later by sympathetic lmtation or sympathetic inflammation The 
affection rarely begins before three or four weeks after the date of the 
injury anditmay be delayed for monthsoryears A badly damaged eye 
is therefore a constant menace and children are particularly susceptible 
Sympathetic Irritation shows itself by attacks usually repeated of 
photophobia congestion and watering of the ey e failure of accommo- 
dation neuralgic pains in the head and floating bodies seen in the field 
of vision Excision of the injured or exciting eye will as a rule stop 
the trouble 
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Sympathetic Inflammation is a terrible disease It is essentially a 
fibrinous iridocyclitis Tough adhesions are formed, fixing the iris to 
the lens, which becomes opaque, and the vitreous and retina are in 
volved, so that the eye becomes hopelessly blind The cause of the 
disease is not definitely known, but it has been attributed to trans- 
mission of bacteria through the circulation, to a lymphangitis travelling 
from one eye to the other along the optic nerve sheath or to a spreading 
neuritis by way of the ciliary nerves A recent theory has suggested 
that it is an anaphylactic condition due to the absorption of uveal tissue 
thereby sensitizing the body to uveal tissue, and rendering the uveal 
tract of both injured and uninjured eyes liable to attacks of inflamma- 
tion The latest theory is that it is of protozoal origin, for blood-counts 
in some cases show an excess of large mononuclear leucocytes (24 per 
cent against a normal 2 to 5 per cent ) , similar counts occur in malaria 
and syphilis, which are protozoal diseases This last theory would 
suggest the use of salvarsan or its equivalents, and in some cases marked 
improvement has followed such treatment 

The attack IS ushered in by the deep circumcomeal vessels of the 
uninjured eye becoming engorged, and by the appearance of numberless 
white spots of lymph, deposited from the aqueous on the back of the 
cornea, Keratitis punctata (Fig 922) They can be seen either by 
examining the cornea by focal light and the use of (he loupe, or with the 
slit-lamp and microscope, or by direct ophthalmoscopic examination 
with a +20D lens, when the deposits show up as minute black spots 
against the red fundus reflex Attacks of sympathetic irritation that 
are followed by the appearance of these spots are a danger signal of the 
gravest order If no remission of the symptoms is obtained it is almost 
certain that the disease will progress to the total destruction of the sight 
of both eyes 

Treatment. — There must be complete rest in a dark room Mercurial 
inunctions should be given, with massive doses of salicvlate of soda, 

» e 1 grain for each pound of the body weight per diem If the 
blood count shows excess of mononuclear cells, a course of salvarsan 
should be given Locally, fomentations are employed continuously, 
and atropine 2 per cent tlirice daily, each night for a week, two or three 
leeches should be applied to the temple Atropine is useless when 
there are old and tough adhesions, it is then an irritant 

In the earliest stage of the disease, the exciting ej c should be excised 
immediately, but if the disease has advanced seriously so that there is 
little sight in the sympathizing eye, it is perhaps wiser not to remove 
the exciting ey e, since ultimately it may retain the better vision of the 
two. When the disease has subsided, if any useful vision is retained, 
it is w ise to leave the cj cs alone. 1 1 after a long period of quiescence it 
is judged that some improvement of vision might result from the per- 
formance of an optical iridectomy, with the extraction of the lens if 
opaque, this proceeding is justifiable, but there is aluay * some risk that 
the massiv e lymph deposits will again shrink and close the aperture 

Excision of the Eyeball.— This operation is most frequently needed 
fur badly damaged eyes, but sometimes for blind and painful eyes, and 
more rarely for malignant tumours A genual anesthetic is indicated. 

9 S 
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Local anresthesia by deep injection into the orbit is used by some 
Continental surgeons, but is not recommended 

The operator stands behind the patient s head The lid speculum is 
inserted. The conjunctiva is picked up with fixation forceps, and cut 
round the limbus as dose to the cornea as possible The cut edge of 
the conjunctiv a is hdd firmly, and then with curved squint scissors the 
underlying tissues are divided deeply around the globe as though try mg 
to reach its equator This manoeuvre is designed to detach Tenon s 
capsule from the globe, and unless it is carried out effectively, it is not 
possible to secure the tendons of the recti muscles, which must be 
severed as the next step When Tenon s capsule has been opened, the 
squint hook, with the point pressing against the globe, is slipped round 
the equator, the hook comes up against the various recti tendons 
Each of the four tendons is divided dose to the globe, sav e the internal , 
which should be left a few millimetres long so as to provide a hold for 
the next step The e>c is now loose, and pressure downwards of the 
unlocked speculum will cause the globe to pop up out of the orbit. 
Gnp the tag of the internal rectus tendon with the forceps, and turn 
the eye towards the outer canthus, then take a pair of strong curved 
scissors in the other hand, slip them down between the globe and the 
inner canthus for a couple of inches, until the optic nerve can be fdt 
Open the scissors so as to indude the nerv e w ithin tlieir blades, and cut 
firmly The ey e can then be lifted out, and the dragging bands of the 
oblique muscles cut dove to the globe Hot water poured into the 
cavity acts as a hemostatic, and the conjunctiv a is draw n together so 
as to cov er any tags Sev eral pads of gauze are placed ov er the dosed 
e> dids and bandaged firmly The patient may be allow ed up m a few 
days and an artificial eye may be introduced within a month of the 
operation, it should be on the small side, so that the lids may wipe it 
completely with each blink. It is well to ha\e two or three «hells, 
and to wear them in turn, so as to prevent irritation of the socket. 

Chalazion —Thu small tumour u due to disorder of a Meibomian 
gland. These glands are set m the margin of the ey elids They are 
the grease glands of the lids They lubricate the margins, prevent 
tears running on the face (except when m excess), and prev ent soreness 
from blinking The glands are long and tortuous The chalazion is 
due to microbic infection \ granuloma is produced within the gland, 
and later this breaks down, producing a cyst like gelatinous mass of 
cells The chalazion is then said to be npe. When in this state the 
appearance of the lump on the inside of the lid is characteristic There 
is a dusky patch encircled with a nm of red The duskv patch will 
be found on touching it with a small probe, to be soft Mans attacks 
of this order will subside after the use of frequent hot bathing to the 
eye or fomentations Gentle massage may secure the discharge of 
the offending cells from the gland. But if theve measures fail then the 
mass must be e\ acuated by surgical means 

\ few drops of cocaine and adrenalin should be instilled \fter 
five minutes the operation may be done The lid should be everted 
and held in a suitable forceps so as to prev ent bleeding from the marginal 
artery There i» no more suitable forceps for this purpose than 
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Oraddy s expression forceps (Fig 913) They are better than those with 
complete rings and plates on the skin blade Forceps with ratchets or 
clamps may be dangerous smee the lid may be gripped too severely 
The incision should be made with 1 fine very sharp knife and be 
vertical to the lid margin It must never be parallel with the margin 
for this will mean that other glands are cut The next step is to scrape 
out the interior with a small sharp spoon (Fig 915) This is the painful 
part of the procedure for the cocaine does not penetrate deeply To 
diminish pain and make the scraping more effective it is well to dip 
the spoon into some liquid pure carbolic The spoon with its droplet 
of carbolic is then slipped between the lips of the wound deep into the 
mass of cells It should be held there for a minute The carbolic 
will effectively anaesthetize the interior It can then be scraped out 
by quickly rotating the handle of the spoon between thumb and 
lingers This is far better than attempting a direct scraping of the 
walls The cell mass will be extruded and may be wiped away 
Care should be taken to see that none of the granulations is left between 
the lips of the wound If the chazalion has been well scraped in this 
fashion there will be no subsequent bleeding The conjunctival sac 



Fig 315— Graddv s Trvchoma Forceps and Sharp Spoon 
may be wined clean with lint the midnatic effect of the cocaine 
neutralized with a drop of esenne and the patient maj go home 
Without a bandage He should be told to bathe the eye frequently 
with hot water and to u<-e some astringent drops such as zinc sulphate 
A chalazion is not a st>e A stye is a pustule on the outer edge of the 
hd margin in a sebaceous gland attached to a hair follicle J* 
emptied in many cases by pulling out the eyelash Hot fomentation 
promote evacuation Occasionally it is necessary to pierce the 
centre with 1 small sharp knife It is nev cr necessary to scraj>e it out 
Conjunctivitis — -The conjunctiva is a debate mucous membra c 
"Inch lines the inner surface of the eyelids and the front fort of the 
eyeball thereby securing free mobility of both At 
U is studded w ith grease glands. It is kej»t moist partly by the accre- 
tions of the mucin from the epithelium but mainly by the tears ‘that 
flow from the ducts of the lachrymal gland oyer the front of ' eye 
to the inner canthus where they normally juss d°"n through the 
lachrymal puucta into the sac and so down the duct into the no 
I he mucoul membrane on the under surface of the upper £ 

>s not everywhere quite smooth as it has there many folds a d crypts 
"Inch were formerly described as Hailes ghnds fftfic 

follicles also are embedded in the submucosa The epithelial lay ci ol 
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membrane is continuous with that co\ ering the cornea, which, indeed, 
is of true conjunctival origin , , . 

Inflammation of the membrane (conjunctivitis) is marked by the 
four signs of that condition, u; redness from the distension of the 
vessels, which, since they are little 
supported, are apt to bleed, heat, 
from the hypcracraia, swelling, tliat 
may be a slight cedema or an intense 
chemosis, rendenng the lids and globe 
immobile, and therewith the skin 
of the lids will be glossy, and pain, 
which is described as like 'grit in the 
eyes,' even to a seventy as though 
‘ broken glass were rolbng under the 
lids ' Lachrvmation is marked , the 
_ _ Meibomian glands pour out a frothy 

secretion, and the mucous cells are 
The McnxAwafeld baalhu wa, over active. leucocytes escape, and 
cultivated from the discharge thus a secretion is produced, constst- 
on two occasions at the internal ing of tears, mucus, and ptlS cells 
r "’* — Th. and in severe cases it may be stained 

with blood The discharge clings to 
the lid lashes and tends to seal the 
lids There is always disturbance of viMon, much or little according 
to the seventy of the attack 

Conjunctivitis may arise from a vanetj of causes Mild attacks 
follow exposure to wind dust, smoke-fumes, or heat Reflex irritation 
due to septic teeth, nasal douches 
gastritis or the taking of stimulating 
foods will produce similar symptoms 
Exposure to bright light, such as the 
arc lamp, ultra violet rays, or snow- 
fields will cause smart attacks 
characteristic of snow blindness * 

Drugs are frequently excreted by i 
the mucous membrane, and if lmtat I 
ing will produce conjunctivitis, eg 
arsenic Tired ey es from late hours 
or errors of refraction, cause mild 
attacks, and these, if repeated, may 
become chronic 

Epidemic conjunctivitis is common 
amongst children and unw ashen 
people and prevalent in the dry 
dusty months of Marcli to May Two 
varieties are described (i) Angular 
conjunctivitis (Tig 916) which is 
a mild but chronic condition causing redness of the mucosa and of the 
corners of the ey ehds There is excessiv e blinlving and the secretion is 
frothy like beaten white of egg It is due to infection vvuh the llorax- 
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Fie 917— Film Preparation, or 
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Axenfeld bacillus (Fig 917) (2) \{uco purulent conjunctivitis which is 

a highly contagious form of catarrh If one member of a household is 
attacked all are likely to catch it unless toilet arrangements are satis 
factory It is the common pink eye of schools The eyes are red 



Fig 9 iS — Ophthalmia Neonatorum 

Swelling redness and excoriation of lids discharge of thick yellow pus Sixth 
day after birth disease began third day 

and there are minute hemorrhages there is discharge of tnuco purulent 
fluid The lymph follicles are swollen and visible to the naked eye 
especially in the lower fornix and sometimes the pre auricular gland is 



Fig 919 — Film Preparation of Dis 
CHARGE FROM A CASE OF MvOO 
Purulent Catarrh showing the 
Koch Weeks Bacillus (xi 000 ) 



Fig 920 — Film Preparation from 
a Case of Ophthalmia Neova 

TORUM SHOWING THE MlCROCoCCUS 
OF NEISSER (XI OOO ) 


enlarged The infective organism is the Koch Weeks bacillus (Fig 919) 
a minute organism very like the bacillus of influenza The attacks may 
be very severe, and m hot countries are liable to be associated with 
corneal ulceration 
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Since there are num causes of conjunctivitis Treatment must be 
\aned The hist step is discovers t f the cause especially of those mild 
attacks which are not of microbit. origin The treatment of angular 
conjunctivitis is easy zinc sulphate is a specific which may be used 
freely either in } to 4 per cent strength as an eyc-Iotion or better 
dropped into the low er ey elids with a pipette 

For an acute attack of muco-punfient conjunctivitis the mucosa 
should be cleaned by one painting with some silv er preparation either 
a | or i per cent silver nitrate solution or one of the colloidal prepara 
tions This is followed bv free ablution and the use of drops of zinc 
chloride (j per cent ) during the acute stage and zinc sulphate (| per 
cent ) during the convalescent stage It is important to continue the 
use of the astringent drops for at least one week after the conjunctiva 
appears perfectly normal since organisms may be lurking in the crypts 
and cause a relapse 

Acute Purulent Conjunctivitis isaien serious disorder The cases 
that will attract most attention are those occurring in new bom infants 
Ophthalmia tuonalorum which is due in So per cent of the cases to a 
gonococcal infection of the eyes of the infant during birth (Fig 920) 
The inflammation begins usually on the third day The lids are red 
and swollen and their edges are stuck together by discharge (Fig 91S) 
When they are opened yellowish pus and sanious fluid escape and on 
everting the lids the conjunctiva is seen to be extremely congested and 
velvety There is grave risk of comeal ulceration and sloughing and 
consequently of incurable blindness ->0 per cent, of the blindness found 
in school-clnldren is due to this cau«c About one child in every 
hundred born in England contracts the disease and of cv cry 2 000 bom 
one suffers from permanent damage to the eyes Even when the 
disease is treated successfully and no corneal ulceration ensues it is 
found that the children suffer in later y ears from ny stagmus as a result 
of the closure of the eyes and lack of the stimulus of light during the 
first few weeks of life Prevention is therefore urgently necessary and 
much has been done of late y ears to reduce the incidence of the disease 
(1) by antenatal measures for the discovery and treatment of vaginal 
disease in expectant mothers and (2) by making the disease notifiable 
Preventive measures are also applied to the babv Directly its head 
is bom the ey elids are wiped free from mucus with dean cotton wool 

a fresh piece for each ey e and as soon as the mother is settled the eyes 

of the infant are washed with soap and water and then freely irrigated 
with boracic lotion or Condy solution (2 per cent ) "Die water for the 
first bath of the child must not get into the ev es separate water and 
a clean towel must be used for the face no time during the lying in 
period may the mother s sponges napkins etc be used tor the infant 
If at delivery there is any suspicion of a purulent vaginal disdiarge 
from the mother the ev es of the duld must be deau&ed as directed and 
afterwards a drop of silver nitrate (1 per cent ) is instilled between the 
lids (Crede s method) The eyes must be examined and washed at the 
end of eight hours and if there is any discharge the fiver drop ma\ be 
repeated In case of doubt a bacteriological examination ot the dis 
charge should be made without delay 
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I he treatment of ophthalmia neonatorum demands efficient and 
continuous nursing for the oft repeated cleansing of the eyes from 
the discharge is essential The eyes must never be bandaged and 
discharge si ould be wij ed away as soon as it appears The eyes hould 
be freely irrigated at least six times a day with an abundance of boric 
lotion but no pressure may be used and no instrument (save i retractor 
by the surgeon during examination) mav be thrust between the lids 
After each cleansing the shin of the lids should be dried with cotton 
wool and greased with vaseline to prevent sticking and excoriation 
Once a day after the conjunctiva has been cleansed the surgeon himself 
should evert the lids and carefully swab the whole mucosa avoiding the 
cornea with a solution of silver nitrate (i per cent ) in glycerine and 
water (i '*) or with one of the colloidal preparations of silver If the 
cornea becomes ha 7 y or an ulcer appears the treatment is continued 
but atropine drops (I per cent ) are instilled after each douche 
The discharge is eminently contagious and it is therefore imperative 
that the patient should be isolated Great care must also be taken by 

the nurse and doc 

tor not to infect 
their own eyes with 
splashes during the 
treatment or by 
their fingers They 
should always use 
rubber gloves and 
goggles should be 
worn if an accident 
should happen the 
eye should be lm 
mediately irrigated 
and painted with 
a i per cent solu 
t ion of silver 

nitrate , , . 

Gonorrhceal conjunctivitis tn adults is a very occasional complication 
of a urethral discharge The inflammation is intense and therisks to 
sight are great Similar treatment should be adopted as for ophthalmia 
neonatorum but a gonococcal vaccine may also be advantageo s 
When only one eye is affected the other ey e must be carefully protect ed 
from risks of contamination V watch glass should be fixed over he 
eye by strapping with a wick of cotton wool between the skin i of me 
outer canthus to provide ventilation The nurses and doctor treat ng 
these patients must exercise the same care of their own eyes as m 
treatment of infected infants n r 

Trachoma is a disease which tn its features is the very r 

purulent conjunctivitis and jet it is very destructive and the cause to 
much blindness in countries vhere it Is rife as in Egypt and the rar 
East MacCallan found it in 51 per cent of the school chddren of Egypt 
hence the name of Egyptian ophthalmia It is 
poor dirty and overcrou ded peoples Itisverychro SI 



lio 921 Trachoma Lids Everted 
T here s gross hypertrophy of the ly nph foil cles and 
pap I la; produc ng a caul flo er 1 ke exuberance 
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more -years in its aw't i, . , r 

unsuspected for some time unless the lids be cv erted. Lsually there is 
a little photophobia '«th lachryroation There is slight ptosis and 
the lid margins are thick and purplish On everting the hds the upper 
tarsal mucosa is found most affected the papilla: are exaggerated so 
as to look like plush pile (Fig 921) and the lymph follicles are enlarged 
and prominent so as to suggest sagograins or frog s spawn (granular lids) 
The discharge is intermittent and rarely great in quantity but is con 
tagious As a result of the irritation of the rough mucosa pannus 
appears in the upper part of the Cornea and soft tissue forms between 
th~ epithelium and Bowman s membrane and new % esscls grow in from 
abo\ e Many organisms arc found in the discharges but the condition 
may be due to the B gram losts recently isolated by Noguchi from 
cases of trachoma amongst American Indians on inoculation into the 
conjunctna of certain monkeys the characteristic symptoms of the 
disease hat e been produced 

Treatment. — No treatment is known that will produce a rapid cure 
and attempts to effect this bv too vigorous cauterization or scraping 
away the granulation usually lead to cxccssiv e scarring and entropion 
Much good may be done by improving the patient s general health 
and the methodical use of astringents to the ev erted ey elids for a period 
of many months In the discharging stages the lids should be painted 
daily with a 1 per cent solution of silver nitrate In the chronic velvety 
stage the application of solid copper sulphate to the everted eyelids 
twice a week is the most effective treatment but it is intensely painfuk 
Equally effective but less painful is the use once or twice a week of 
carbon dioxide snow A suitably shaped candle of snow is pressed 
firmly upon the part for from fifteen to twenty fiv e seconds the tissue 
is whitened with the cold and reaction follows The application is 
painles= but there is throbbing as the part tliaws The object of both 
these forms of treatment is to cause a reaction thus setting up 
leucocytosis and a subsequent fine interstitial scarring which contracts 
and destroy s the trachomatous process 
At intervals of two months these treatments should be stopped so 
that the effect may be seen. During the whole time of treatment an 
astringent lotion such as zinc sulphate J to 1 per cent should be used 
tw o or three times a day If it is possible the patient should 1 *. isolated 
so as to prev ent the disease spreading to others 
Pannus or v asculanzauon of the comea is best reliev ed b\ treating 
the hds but when ulceration is present atropine may be required 
In old standing pannus with reduction of vision much improvement 
of sight may be ob tamed by the operation of pentomy The con 
junctiv a is dissected from around the cornea so as to destroy the v esseis 
passing from it into the cornea Thewound soon heals and if necessary 
the operation may be repeated In severe cases when the patient is 
almost blind the scarring may sometimes be reduced by the intervention 
of an acute conjunctiv ills In former days a gonorrhoeal infection was 
used for this purpose but now a more readily controlled affect ion can bein 
ducedby the use 0/ an infusion of jeqturity Scan mg of the lids and pain 
ful deformities of the margins and lashes require operation for their relief 
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Phlyctenular Conjunctivitis, or Keratitis, is a disease common amongst 
poor and young children Cases are rare in the first year of life, but are 
frequent between the ages of four to six years when the milk teeth 
are decaying It is accompanied by intense photophobia and blepharo- 
spasm, so that it may be necessary to use a retractor to examine the eye 
(and this is imperative) The child should be rolled m a blanket to 
secure its limbs As soon as the lids are opened, tears spurt out One 
or more small whitish elevations will be seen about the limbus heading 
a leash of enlarged surface vessels The bleb usually breaks down into 
an ulcer, spreading towards the centre of the cornea The affection is 
probably herpeti/orm, since 70 per cent of the initial lesions in a London 
children s hospital occurred within the temporo malar quadrant of the 
cornea, a part supplied by the orbital branch of the second division of the 
fifth cranial nerve, ie in direct connection with the nerve-supply of 
the teeth The affected children arc nearly always ill fed, and there 
are commonly nasal discharges and septic mouths The disease is rare 
in Jewish children, who consume much fatty food Treatment consists 
of cleaning feeding and medication Teeth and tonsils must be 



Pig 922 — Spots in or on the Cornea 
A Keratitis punctata small precipitates on hack of cornea in iridocyclitis 
B Keratitis punctata large mutton fat precipitates in iridocyclitis 
with granuloma of ins C Dendritic ulcer in surface epithelium D Gut- 
tate keratitis spots of hyaline degeneration in Bowmans membrane 
E Section of cornea to show keratitis punctata (see A and BJ F Section 
of cornea to show guttate keratitis (see D) 

attended to, good food, with plenty of fat and cod liver oil, is essential, 
natural or artificial sunshine is most beneficial For the ey cs, the use 
of ointment of atropine and yellow oxide of mercury (1 per cent, of 
each!, applied between the eyelids thrice daily, is most effective The 
vaseline base of the ointment forms a warm, soothing covering, the 
atropine quiets the ciliary muscle and ins, and the mercurial is a 
stimulus to repair 

Corneal Ulcers in Adults are not \ cry uncommon and arc 0/ two types. 
(1) The Dendritic variety is a superficial ulcer which tends to spread in 
tree like formation from the corneal margin as a fine greyish line with 
considerable irritation (I ig 922, C) When fluorescin is instilled into 
tile conjunctival sac. the ulcer shows up brightly green, with charac- 
teristic branching and buds Jt is best treated by the application 0/ 
phcno-camphor, a clear solution containing equal parts of pure carbolic 
acid and camphor A wooden match should be pointed and the tnd 
soaked in the fluid, the wet point should be stubbed into every* stained 
area under cocaine Atropine ointment »s then applied A second 
application may be necessary. (2) Serpiginous or hypopyon ulcer is 
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a very severe di ease and causes much damage to sight It usually 
occurs in elderly people of feeble habit and follows some small abrasion 
which gradual!) spreads in depth and extent It is usually accompanied 
by intis with profuse outpouring of purulent lymph forming a yellow 
deposit in the lower part of the chamber (Fig 923 d) The ulcer is of 
bacterial (often pneumococcal) origin and is sometimes associated with 
infection of the lachrymal sac Treatment —The ulcer should be 
cauterized with plieno-camphor and atropine oint men tappbed followed 
by hourly fomentations Leeches to the temple will relicie the pain 
If the ulcer spreads despite the use of pheno-ramphor it may be 
necessary to apply the actual cautery at dull 
red heat around the spreading edge so as to 
VRgk destroj the undermined margin the base of the 

vrajpi. ulcer need not be touched Further it may be 

]o\ necessary to empty the pus from the anterior 

chamber A fine Grade cataract knife is passed 
through the cornea so as completely to divide 
the ulcer both ends of the section being in 
healthy tissue Usually it is comcnicnt to let 
the knife enter the comea at ^ I 011 the clock face 
and come out at the pv\ot of the dock hands 
making a \ crtical cut One side of the cut comea 
is then depressed so as to pemut the chngmg 
pus to be pulled out with fine forceps Even 
after the ulcer has healed a large scar will 
remain and it may be necessary to perform 
iridectomy at a later date to reopen the pupil 
Lachrymal Diseases — The tear glands are 
tucked beneath the upper roof of the orbit just 
above the outer canthus The tears wash over 
the globe and with each blink of the eyelids 
are partly sucked and partly squeezed into the 
sac and so down the duct into the nose If 
filtrat Dg ui cr \ ith the puncta do not touch the globe their action 
undetermined edges is partly lost and 01 erflow of tears or epiphora is 

. In Pe ° pI ' : " lUl 

a more common 01 the llds til,s trouble is common Massage 
condition than onyx with lanolinc will sometimes render the skin 
supple and rebel e the trouble but it may be 
necessary to operate A coarse silk suture is armed with a curved 
needle at each end and each needle is passed within the ey elid to come 
out on the cheek where the silk is tied over a well greased roll of lint 
The traction of the silk loop suffices to turn the lid inwards and ap 
proximate the punctum to the outer conjunctiva and the mild im 
tation and the lines of scarring which result keep the lid in its new 
position 

Obstruction of the nasal duct is common it follow s nasal disease and 
accidental inj uries The obstruction causes the tear sac to become dis- 
tended constituting a mucocele pressure over the sac brings about 
regurgitation of its contents w Inch at first are mucous Invasion with 



a be Pus n the sub- 
stance of the comea 
(on) x) * deep 
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organisms follows, and the retained fluid becomes purulent Acute 
attacks of inflammation or dacryocystitis follow and the sac must then 
be incised and drained, just as though it were an abscess If the ob- 
struction of the duct is impassable it is wise to excise the sac and this 
becomes imperative in subjects who are exposed to dust and dirt m their 
work, and thereby run a risk of developing a hypopyon ulcer The 
operation is one of some delicacy requiring a precise recognition of the 
site of the sac 

Acute Intis is in most cases due to internal infection but may also 
be caused by an injury The ins is a richly vascular, muscular and 
spongy curtain, which, when inflamed is sw ollen w ith blood and lymph, 
and its power of movement is diminished, hence the pupil is sluggish 
the colour is altered, and its surface becomes gummy and tends to stick 
to the lens capsule upon which it rests Diagnosis and treatment are 
urgent, otherwise the iris will become fixed to the lens by posterior 
synechia, and m severe cases the pupil will be blocked and the sight lost 
Ireatmcnt is general and local General treatment consists in dealing 



Fig 924 — Irregularities of the Iris 

1 Indodialysis the ciliary processes and lens border and ligament are exposed 

2 Congenital coloboma of right eye 3 Persistent pupillary membrane 
4 Results of iritis posterior syacchix meal pigment on lens capsule 
the pupil is dilated as much as possible by atropine 

in an appropriate manner with the cause thus if the iritis is due to 
syphilis it is obviously insufficient to treat the ocular condition alone 
But whatever the cause local treatment is urgent, and it is always the 
same, viz immediate instillation of atropine of sufficient strength to 
dilate the pupil and tear apart the adhesions Weak solutions of 
atropine e g £ per cent are useless, the solution should be at least I or 

2 per cent in strength and may advisably be conjoined with equal 
strengths of cocaine, which assists its action The atropine may be 
in watery solution, or in oil or in ointment , possibly the last is the best, 
as there is less risk of the drug getting on the skin and setting up 
atropine irritation Continuous fomentations are also needed At the 
outset of the treatment much benefit may accrue from the application 
of two three or even four leeches to the temple near to the external 
canthus, this usage will reduce pain and inflammation, and assist the 
action of the atropine General medical measures, such as empty- 
ing the bowels and the drinking of plenty of bland fluid, are 
advantageous 

Acute Glaucoma is a disease caused by a disturbance of the balance 
normally existent between the supply of fluid provided for the nourish- 
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ment of the eye and its escape from the eyeball This nutrient and 
circulating fluid is dem ed from the v csseL of the ciliary bod) either by 
transfusion or secretion or perhaps both it passes from the posterior 
chamber of the eye into the anterior chamber and escapes through the 
fine spaces in the extreme angle of the anterior chamber between the 
cornea and the root of the ins If the fluid is in excess and cannot 
escape or if the fluid is denser than usual and so passes less easily 
through the filtration angle the tension of the e\ eball increases by 
reason of its excess contents Equally if there is loss of pcnetrabiht) 
of the filtration angle the same condition wall result Disease wall 
change the quantit) and quality of the eye fluid and so render filtration 
difficult There is great liability to glaucoma m subjects with small 
cornea for it is evident that with a cornea of narrow diameter the 
filtration area in the rim of the cornea wall be much smaller than normal 
Also the filtration spaces get furred up with age and there is a tendenci 
for the large lens of age to push the root of the iris forward so as to 
overlie and perhaps block the filtration spaces Glaucoma is therefore 
usually seen in elderlv patients in young people it is generally due to 
some grosa anatomical abnormality Lsual premomtorv signs of acute 
glaucoma consist in a rapid increase of difficulty in reading redress of 
the eye pam and dimness of vision and haloes or coloured rings seen 
about a distant light \\ ith the onset of an acute attack there may be 
sudden reduction or loss of sight with intense oain over the head 
combined with nausea or even vomiting Sudi symptoms have fre- 
quently been mistaken for merely a sev ere attack of neuralgia or 
even an acute abdomen it is therefore essential that the eye itself 
should be examined regularly when there are suspicious pains about the 
brow s together with nausea 

The eyeball becomes congested and the conjunctiva and the lids 
may be swollen The cornea is anesthetic to the touch of cotton wool 
and is steam) in aspect so that the in* may not be dearly seen The 
anterior chamber is shallow the pupil moderately dilated and fixed 
perhaps oval and there is little or no reaction to light The lens looks 
greenish If the fundus of the eye can be seen there is depression or 
cupping of the disc. The tension of the eye is raised This is tested 
by gentle palpation with the finger tips just as in feeling for fluctuation 
in a suspected abscess 

Treatment is urgent Palliative or sometimes preparatory treat 
ment consists in the instillation of esenne drops (i per cent ) into the 
conjunctiva every hour Fomentations should be employed con 
tinuously and leeches should be applied to the temple and allowed to 
suck to the full Ev en though these measures result in a reduction of 
the sjmptcms as thej often iraU it is not safe to /ear e the case at this 
point Operation is essential in order to ensure a subsequent free 
escape of the fluids from the eye and this is best attained by removing 
some part of the root of the iris by an iridectomy sufficiently wide and 
well placed to free the filtration angle this operation in glaucoma 
demands much experience and skill 

The general surgeon faced with such a case may m emergency reliev e 
the tension of an apparently hopeless ey e by a short and speedy opera 
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tion known as sclerotomy It is an emergency procedure of much value, 
and is frequently adopted by ophthalmic surgeons preparatory to 
iridectomy An anesthetic is not essential, though cocaine and adrent 
lin may be of service The patient is told to look well downwards the 
surgeon stands behind the patient’s head and plunges a narrow Graefe s 
cataract knife deeply into the eye so as to evacuate the excess fluids 
which Hell up beneath the conjunctiva The knife is plunged into the 
eye within the triangle formed by the ciliary body, the tendons of the 
superior rectus and of the external rectus The back of the knife must 
be held towards the cornea so that a jerk of the eye cannot do harm 
There is only the momentary pain of the stab and the relief is great 
DiSerential Diagnosis.—To the beginner the distinction between 
conjunctivitis, iritis and glaucoma will be difficult as m all there are 
disturbance of vision, pain and redness of the eyes but there are certain 
sure distinctions Conjunctivitis is most common in the young, intis 
in young adults, and glaucoma in elders The chief distinction, how 
ever, is the character 0/ the pupil If there is a mobile pupil, the likeh 
hood is that the redness is due to conj unctivitis , 1 f the pupil 1 s small and 
irregular, the cause is probably intis if the pupil is enlarged, slightly 
oval and immobile, glaucoma is present If examination with a 
magnifying glass does not make clear in which of these categories a 
particular pupil is to be placed, it is well to use one drop of a 2 per cent 
solution of cocaine, or of a 1 per cent solution of homatropinc, and 
watch the effect on the pupil If the pupil dilates evenly and well 
it is not intis, if the pupil dilates with almost alarming rapidity, then, 
>s likely to be glaucoma, and then the mydnatic should be immediately 
neutralized with csenne T or this test atropine may nev er be used, for 
it cannot be neutralized with cserine An examination by the fingers of 
the tension of the eyeball should be made m all suspicious cases, and 
every medical student ought to train himself to be able to recognize 
changes m tension of the eyeball This is the surest test in distinguish- 
ing glaucoma from other conditions 
Tor one acute attack of intis the practitioner will see half a dozen 
mild attacks, or chronic cases Tor one of acute glaucoma, he may 
see a score of chronic cases In these insidious cases the diagnosis is 
still more difficult The use of the mydriatic will discover those of 
intis the use of the perimeter will discover those of glaucoma 
Attacks of dimness of vision associated with increasing size in the blind 
spot with a restriction of the peripheral field of vision, and ' cupping ’ 
extending over the whole area of the optic disc, so as to suggest an 
excavation, are characteristic signs of chronic glaucoma The medical 
and operative treatment of chronic glaucoma requires much thought 
and care, and both are still the subject of much discussion, and some 
uncertainty The prolonged use of esenne is beneficial m some cases, 
but it docs not check the progress of the disease Operation, by pro- 
xiding a new means of escape for the ocular fluids through a vent, cut 
with a trephine, at the junction of the cornea and sclera, is undoubtedly 
successful in very many cases, but not in all 

Sauint is a disturbance of the natural balance between the two eyes, 
so that when one is looking at an object under obstrv ation the other is 
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directed elsewhere There are two main causes of this disturbance, 
Ii* paralysis, and some derangement of the function of binocular vision, 
usually m children , , , , ... 

The paralj tic form may be due to injury which by fracture ul the 
orbit may involve a muscle or nerve, or by displacement of bones shift 
the origin of a muscle or to disease which may destroy a nerve nucleus 
or nerve trunk In all these cases there is diplopia, or double vision , 
but if the cause is a fracture with displacement of the origm of the 
muscle the ocular movements persist, if the nerve root or trunk is in 
volved, lo»s of movement results owing to the paralysis of the muscle 
These cases are diflicult to treat \\ hen there is paresis, the simplest 
means of securu g the comfort of the patient and ridding him of the 
danger of double vision is obtained by wearing spectacles in wlucli the 
glass before the paretic eye is finely ground so as to prev ent detailed v ision 
When the defect is due to a displacement of a muscle origin, the use of 
pnsms may give relief, or readjustment may be secured by operation 
The commonest form of squint is that seen in children The deter- 
mining cause is the absence or suppression of the desire for binocular 
vision This faculty varies greatly In some it is so powerful that odd 
eyes, defective muscles, and gross inequality of vision will not prevail 
over the desire for fusion of the images of the two ey e» and this wall be 
maintained even though the strain causes severe headache In others 
there may be ey es which are equal, of normal focus and standard v isual 
acuity and vet there has been such a lack of development of the brain 
control of the eyes that there is complete absence of co-ordination, 
one may be fixed on an object, and the other turned in another direction 
Between these extremes there is every grade of disability, and with 
that the liability to failure of the brain control w hen conditions of health 
are unfavourable So it happens that commonly the onset of a squint 
is determined by an accidental injury , or some illness The liability 
to fail was always there owing to the poor brain control of the eyes, 
a difficulty increased where there are also errors of refraction or of 
muscle balance In children symptoms of double vision at the onset of 
a squint are very rare though they do occur The reason for this 
difference between children and adult squinters arises from the effect 
of habit In children the habit of binocular vision is new and easilv 
lost m adults when once fixed, u cannot be lost 
The treatment of squint in children is long and tedious First, it is 
necessary to ascertain the refraction of the eyes and to correct any 
irregularity to the full Next it is necessary to recover the vision of 
the squinting ey e which is commonly reduced from disuse The good 
eye should be covered completely for several hours a day for a period 
of weeks or months, to compel the use of the squinting eve Then 
attempts should be made to get the eyes to work together, to see 
the images presented to each of them through instruments which 
act as variable stereoscopes Finally, it may be necessary to reduce 
the deformity by operation Operation has two aims In young 
squinters the aim is to put the eyes in such a position of parallelism 
that they can work together if there be any recoverable binocular 
vision, and it is obvious that if this aim is to be attained the earlier an 
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operation is performed the greater the prospect of success In older 
children, operation is performed for cosmetic reasons a squinting eye 
is a serious handicap to the prospects 0/ the child, so this handicap 
must be remov ed 

In former days operative procedure consisted of tenotomy of a 
muscle The practice is unsatisfactory, for undesirable effects follow 
Nowadays operations of considerable delicacy are performed which 
adjust the balance between the opposed muscles one is shortened or 
advanced, the other is lengthened by controlled sections It is im 
portant to remember that the successful performance of a squint 
operation does not render glasses unnecessary 

Cataract. — Cataract is a name given to an opacity within the crystal- 
line lens of the eye of sufficient density to obscure vision The lenses 
of very many persons have small opacities or flaws in them, which it 
is unwise and incorrect to term a 
cataract Three varieties will be 
described (1 ) Some few are trail- 
tnaltc in origin The lens may be 
injured byaforcign body, or wound, 
resulting in an opacity of greater 
or lesser extent, according to the 
injury, or the lens may become 
completely white Note has been 
made of these effects under the sec- 
tion on injuries (p 1552) (11 ) Some 
children are found to have cataract 
in their early y cars A few even 
are born with opaque lenses, and 
then there is usually bad vision 
even when the cataract is suc- 
cessfully removed by operation, 
for it is associated with defec- 
tive development of the ey r c itself, 
as is evidenced by nystagmus, » e 
constant movement of the eyes 
due to poor fixation, from lack of development of the macula Other 
children have suffered from grave illness 111 their early years, 
such as convulsions, and just as these illnesses affect the growing 
enamel of the teeth, causing them to be rough and pitted, so the growth 
of the lens is affected One or more layers are imperfect, so that instead 
of a lens dear and transparent throughout, there are found layers of 
more or less opaque tissue which obscure vision The cataract typical 
of this state is known as lamellar, since the opaque substance forms 
a layer within the body of the lens (Tig 925) It is something like the 
familiar glass alley marble of boyhood days, which showed a layer of 
coloured or white glass within the dear glass of the marble 

Operation for infantile cataract will be determined by the size of the 
opacity' In congenital cataract this is often small, and then the best 
result may be obtained by an iridectomy cut so as to provide a dear 
hole alongside the opacity through which vision may be obtained In 
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lamellar cataract of larger size removal of the lens is necessary it ts 
soft in substance and therefore easily broken up A needle is passed 
into the anterior chamber of the eye the lens is cut across from side 
to side and its depths opened up to the action of the aqueous humour 
After a u eek the anterior chamber will be found to be full of the swollen 
fragments of the lens The anterior chamber is then opened at its 
margin with a broad needle and the lens matter evacuated by coaMng 
it along a grooved curette finally it may be necessary to needle the 
posterior capsule of the lens The loss ol the lens must be made good 
by the use of cataract glasses about -}-ioD wall be needed to be worn 
for distance v lsion and +14D for near vision 

The cataract of adults is an age change With increasing years 
there is loss of nutrition One effect is seen in the whitening of the 
hair or its loss The lens grows from the same epiblastic source as 
the hair and lust as the shrinkage of the core of the hair causes the 
whitening of the haiT so shrinkage of the lens with age causes increase 
of density and occasionally irregular shrinkages with consequent 
cracking of its tissue These cracks become filled with fluid and show as 
white marks m the lens when viewed with focal illumination or as black 
marks against the red of 
the fundus reflex when 
seen with the ophthalmo- 
scope Age changes may 
_ . also affect tl e central or 

l — J 5 ) nuclear region when there 
S//Z : a gradual fogging of the 

_ lens the change is very 

l C ^ O slow and since the outer 

Fic 926 — The Test for JIatcritv of Cataract lay ers of the lens remain 
C Candle A Aa eye n ihch the opacit) la healthy operative meaS 
separated from the ir s b) a la>er of healthy lens ures must be delayed Or 
n !.. B , 1 ? e measures taken to ripen 
the outer layers of the 
lens The most common 
form of senile cataract begins in peripheral changes in the lens with 
cracks or radiating strue When these become so advanced as to obscure 
vision operation must be performed to regain sight 
The test for the maturity of a senile cataract is not difficult (Fig 9 6} 
The ins pupillary margin rests on the lens if the underlying lens is 
completely white 1 e cataractous then there wall be no shadow cast 
by the iris edge for the ins and cataract wall be in contact (B) If there 
is m the outer part of the le/is some tissue not affected by the cataract 
ous change then the ins wall cast a shadow for there is separation 
between the ins and cataract (A) If a beam of light is throwai upon 
the pupil from one side these effects will be dearly seen Further 
it is necessary to determine the integrity of the fundus of the eye 
upon which it is proposed to operate for nothing is more disappointing 
than to discover after the successful removal ol a cataract that the 
patient is unable to see details owing to disease of the retina The 
field of vision must be tested by projecting a beam of light upon the 
eye from varying directions and the patient should point correctly 



o shado v is cast the cataract is mature 
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to the position of the light Also a light which is capable of being 
changed quickly into two lights (say a couple of matches held together) 
must be held before the patient, and the cataractous eye should be able 
to tell correctly when the light is single or double 

There are many methods of operating for cataract, but the one 
most commonly performed, and by far the safest, is that known as 
Graefe's method The patient is subjected to careful examination 
to determine fitness for operation and for recumbency for at least 
one week The healthy state of the conjunctiva and lachrymal sac 
is certified Then operation may be performed Anaesthesia with 
cocaine and adrenalin is sufficient The lids are separated by a 
speculum The surgeon stands behind the patient’s head He makes 
the corneal section with his right hand for the right eye, and with his 
left hand for the left eye The section is made with a slender Graefe s 
cataract knife The section follows the upper margin of the cornea 
from the position of X to II on the clock face It is desirable to carry 
with the corneal flap some conjunctival flap, for the conjunctiva 
heals much more rapidly than the cornea The section complete the 
iris is gently drawn to the lips of the wound and a narrow vertical 
piece cut out with scissors Then, with a pointed instrument the 
lens capsule is cut across m two directions Now comes the critical 
point of the procedure, the evacuation of the lens With a suitable 
instrument the upper scleral lip of the wound is slightly depressed 
to make an easy slant for the delivery of the lens Pressure is made 
upon the lower part of the cornea with a flattened instrument If 
all the steps of the operation have been correctly performed, if the 
corneal section is wide enough and the lens capsule has been sufficiently 
incised, the lens will glide upwards through the wound Any broken 
fragments of lens may be removed, or washed out with a gentle stream 
0/ normal saline solution Finally, the cut edges of the ins are re- 
placed within the eye so that no knuckle or tag of iris is left within 
the wound Atropine is instilled, both eyes are bandaged, and the 
patient is carried to bed Uninterrupted recumbency is desirable, 
and a bed pan must be used Slop diet is ordered, and talking must 
be discouraged Both eyes should be washed with boracic lotion 
daily and atropine instilled into the operated one twice daily After 
three days, if all is well, the unoperated eye may be left open, and 
at the end of the week the patient may be allowed out of bed It is 
commonly found that the posterior capsule needs to be needled at a 
later date Spectacles to make good the loss of the lens will be required, 
and on the same lines as noted for children. 

Since these operations are made in cfdcrfy persons, whose eyes are 
abnormal by reason of the causes that brought the cataract into 
being, it is inevitable that results will not be uniformly successful 
The seriousness of the operation may be appreciated when it is remem- 
bered that the ej e on a sudden is laid open, its natural inner tension 
lost, and its vessels, often brittle with age, left unsupported and liable 
to rupture through any sudden strain from sickness or coughing on 
the part of the patient Despite all these risks, however, the great 
majority of operations arc successful, and achiev c the restoration of 
sight to patients who would otherwise be helplessly blind. 
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SURGERY OF THE FEMALE GENITAL ORGANS. 

B\ EA3UJLEY HOLLAND M D F R-C.P . F R.C.S., rCOG 

Is this account no attempt is made to present the whole subject 
of gynecology, which extends into the domain of media ne as well as 
that of surgery, and embraces also the many disturbances which may 
occur in the sexual and reproductive life of women. All that will be 
attempted is a conc\=e presentation of the pathology and treatment 
of the more important surgical diseases, i e the injuries, infections, 
deformities, and new growths, of the female genital organs, eapcaal 
regard being paid to those which may be met with in the course of 
general surgical work. 

The female genital organs comprise (i) The external genitalia, 
which include the lafaa majora and minora , the clitoris, unitary meatus, 
hymen and the glands of Bartholin, collectively these structures form 
the ltd, a (2) The internal generative organs which include the 
vagina, uterus. Fallopian tubes, and ovaries (3) The adjacent tnusculo- 
fasctal and connective tissues of the pelvis, the pelvic peritoneum, and 
also various embryonic remnants (Wolffian) which lie in the hroad 
ligament 

Diseases ot the External Genitalia. 

Vulvitis — Vulvitis, or inflammation of the vulva as a whole, is 
commonly due to gonorrhoea, undeanlmess, or irritating discharges 
coming from the cervix or vagina, the streptococcus or other pyogenic 
organisms may also be the infectirg agent. The inflamed vulva is 
cov eied with a purulent discharge, and the surface is seen to be swollen 
and reddened. The symptoms are a scn«e of fulness and burning and 
itching and the presence of a profuse discharge In gonorrhoea and 
other septic infections the infection may spread upwards to the uterus. 
Fallopian tubes and peritoneum , Bartholin s glands may become 
acutely inflamed and form localized abscesses The treatment of acute 
vulvitis consists in rest in bed, and in keeping the vulva cleansed with 
a mild antiseptic lotion followed by drying of the vulva and painting 
with a strong non irritating antiseptic, «uch as a 2 per cent <olution 
ot acrtflaxisve It an absciss twins, vt should be fs«l\ opened and 
drained The treatment of gononhcea has been dealt with in a 
preceding section 

There are sev eral special types of vulvitis, the inadence of each of 
which is comparatively rare Gangrenous mlnbx may occur as a 
complication of the puerpenum or of venereal disease, or of the acute 
infectious fevers, especially of measles m children, in the latter the 
*a7° 
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condition may form a local gangrenous area known as noma, in which 
the labium becomes swollen and black and extensive sloughing quickly 
follows Membranous vulvitis is the result of superficial necrosis 
associated with streptococcal infection or implantation of the Klebs 
Loeffler bacillus on the vulva a bacteriological examination should be 
made before treatment is undertaken in order to ascertain whether the 
diphtheritic bacillus can be found in which case anti diphtheritic serum 
should be given without delay Other rare forms are erysipelatous 
vulvitis and herpetic vulvitis 

Leucoplakia vulvae is a chronic inflammatory disease of tlie vulva of 
unknown origin beginning with hyperaemia and superficial cell pro 
Iteration The vestibule and urethral orifice are not affected but the 
process may extend to the perineum 
and anus The affected area be 
comes thickened and acquires an 
opaque white colour in the later 
stages cracks and ulcers may occur 
which may bleed when touched 
In many cases carcinoma super 
venes though in others the tis 
sues retract the labium minora and 
the clitoris almost disappear and 
the rest of the vulva appears 
smooth white and shiny The 
chief symptom is intolerable itch 
ing and the patient cannot refrain 
from scratching In the earlier 
stages soothing ointments or lotions 
should be applied to the affected 
parts but if the condition is pro 
gressive the whole vulva should 
be excised not only because this 
is the only means of ending the 
intolerable itching but also be 
cause of the risk of the develop 
ment of malignant disease 

New growths ol the vulva may be innocent or malignant Both 
are comparatively rare Innocent tumours consist of fibroma adeno 
myona or lipoma all of which are most commorly situated on the 
labia nxajora They should be treated by local excision Papilloma 
0! the vulva commonly occurs in the form of multiple warts associated 
with uncleanliness or gonorrhaa (Fig 927) The commonest vulval 
cyst is Bartholin s cy si due to occlusion of the duct of the gland The 
c >st forms a prominent swelling in the posterior third of the labium 
majus and contains mucoid fluid The cyst should be completely 
dissected out care being taken to include the whole of the gland and 
duct as otherwise a cy st may re form 
Carcinoma 0! the vulva is nearly always a squamous epithelioma 
but an adenoma-carcinoma occasionally arises from the epithelium of 
Hart boh n s gland or duct The commonest sites of origin are the 
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labium majus and clitoris (Fig. 92S) ; much less commonly the tumour 
begins in the urethra. Growth is usually rapid, and lymphatic spread 
into the ing uinal glands occurs early. In a large percentage of cases 
the growth is preceded by leucoplakia. The first symptom is pruritus 
(itching), and later there is a blood-stained discharge from the ulcerated 
surface. Treatment consists in wide excision of the vulva, together 
with the inguinal glands in one block of tissue. Alternatively, radium 
needles may be implanted beneath and around the growth, and the lym- 
phatic areas treated with 
the deep X-rays, or with 
radium ' beam-therapy.’ 

Sarcoma oj the vulva is 
much rarer than carci- 
noma; melanotic sarco- 
ma is commoner than the 
non - pigmented variety. 
Treatment consists in 
wide excision, together 
Nvith the inguinal glands. 

Urethral Caruncle. — 
This common and very- 
painful little tumour oc- 
curs at the posterior 
margin of the urethral 
orifice, either diffusely 
distributed or as a poly- 
pus. It is usually about 
the size of a pea, is ex- 
cessively tender to touch, 
and gives rise to dys- 
pareunia and pain on 
walling or other move- 
ment and on micturition. 
It may aL-o give rise to 
slight bleeding. In some 
cases a urethral caruncle 
is composed of granula- 
tion tissue covered with 
squamous epithelium, and 
results from a chronic in- 
flammation of the ter- 
minal portion of the ure- 
thra . in other cases it is an adenoma and arises from the urethral glands. 
Urethral caruncles should be treated by complete exosion. which must 
include the subjacent area of the urethral mucous membrane. Incom- 
pletely excised caruncles are liable to recur, but recurring caruncles 
should always be examined for malignancy. 

Primary carcinoma of the urethra is extremely 7 rare. 

Prolapse of the urethral mucous membrane is liable to be confused 
with urethral caruncle. It may either arise acutely, following some 



Fig 9; 3 — Cast! so** op Vulva, with 
Leucoplakia. 

An nnnsnal case, with three separate 
areas of growth. 
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straining effort in which case the prolapsed mass may become purple 
or black in colour owing to strangulation or more commonly the 
condition is chronic and implicates usually the floor of the urethra 
only Treatment consists in excising the prolapsed tissue and in neatly 
re-forming the urethral orifice 


New Growths of the Uterus 

Fibromyomata, or uterine fibroids, arc amongst the most common 
tumours found in the bod\ and arc found especial) j in women between 
the ages of thirty five and fifty Thc> are solid tumours composed 
of a mixture of fibrous and unstnped muscle tissue the relative pro 
portions of which vary in different cases a high proportion of muscle 
results in the formation of a relatively soft tumour whereas fibrous 
growths are densely hard and are particularly found in elderly patients 
Typically they are spherical in shape and can be shelled out of the wall 
of the uterus in which 


they grow They ha\e 
a poor blood supply 
and lie in a capsule 
formed by the adjacent 
compressed tissues of 
the uterine wall They 
may be single or mul 
trple and may vary in 
size from a small seed 
like structure to an 
enormous tumour winch 
may fill the abdominal 
cavity When sectioned 
with a ini/e the dis 
tinction betw een the tw o 
elements of which the 
tumour is composed can 
be detected the paler 
connective tissue sur 
rounds the darker bun 
dies of muscle which 
become retracted and 
give the surface a defi 
mte but irregular pat 
tern (Tig 929) About . 

96 per cent of fibroids occur in the body of the uterus and only 4 per 
cent in the cervix According to the position which they occupy 
(Tig 929) they are known as (1 ) interstitial or intramural in which 
case they are completely surrounded by the muscular tissue of the 
uterine wall (n ) subpentoneal in which case they project beneath the 
peritoneum being covered at their site of projection by the peritoneum 
only and {111 ) submucous m which case the part which lies next to the 
uterine cavity is covered by endometrium only Both subpentoneal and 
submucous tumours may project still farther (Fig 93°) escaping alto 



Note different positions of tumours in uterine wall 
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gether from the uterine tissue and becoming attached to it by a tlnn 
pedicle they are then known as polypoid tumours or fibroid polypi 
Tumours grow ing from the laterals all of tlie uterus often burrow betw een 
the lay ers of the broad ligament, and if they grow to any size, strip the 
peritoneum from the pelvic walls and establish retroperitoneal relation 
ships Thus they may dr ag the peritoneum off the pelv ic colon, and may 
even burrow and split apart the lay ers of the mesentery of the sigmoid 
or of the ascending or descending colon \ subpcritoneal, pedunculated 
tumour may undergo torsion with consequent impairment of the 
blood supply and necrosis Owing to their comparatively poor blood 
supply all fibromyomata are subject to various degenerativ e changes 
Atrophy may occur after the menopause, hyaline degeneration consists 
of partial necrosis resulting in areas of softening, in fatty degeneration 

scattered deposits 
of fat are found 
throughout the tu 
mour, in calcareous 
degeneration lime 
salts are deposited 
in the tumour, and 
in an ads anced form 
the whole tumour 
may become con 
verted into a petn 
tied mass Cystic 
degeneration is com 
paratively common, 
and consists in the 
formation of irre- 
gular cystic spaces 
bounded by ragged 
walls and filled with 
a \15c1d fluid , the 
cysts anse from 
liquefaction of areas of hyaline degeneration Necrobiosis, or red de- 
generation, is a peculiar change usually the result of thrombosis of 
the capsular veins, and is especially liable to occur during pregnancy 
On section a necrobiotic fibroid presents a sinking alteration in colour 
varying from pink to deep red The clinical manifestations are pain 
and tenderness in the tumour and a rise of temperature The condition 
usually subsides spontaneously but occasionally calls for operative 
interference Septic infection, of fibroid tumours sometimes occurs during 
the puerpenum from extension of infection from the uterine cavity 
Sarcomatous degeneration occurs in about one half per cent of all 
fibroids it leads to rapid growth but is usually unsuspected, and is 
discovered only after the removal of a supposedly innocent tumour 
Iibroids do not undergo carcinomatous degeneration but carcinoma 
both of the cervix and of the body of the uterus may, of course, 
occur in association with uterine fibroids 
The s> mploms of uterine fibroids vary much in different cases*. Even 
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when of large size they may cause no subjective symptoms On the 
other hand the symptoms to which they may give rise are many and 
various and their occurrence is chiefly dependent upon (i) The extent 
to which the tumours approach the uterine cavity or project into it 
(submucous fibroids) or enlarge it (2) Whether the tumours grow in 
such positions as to cause mechanical effects on the surrounding organs 
(large fibroids growing from the cervix or in the broad ligament or from 
the posterior wall of the uterus causing retroflexion) (3) The occur 
rence of certain forms of degeneration (4) Interference w ith the repro 
ductive function (5) Rare complications such as septic infection and 
torsion of the tumour The commonest symptom is uterine haemorrhage 
of the form know n as menorrhagia, or an increased loss at the menstrual 
periods The commonest mechanical effect is retention of urine which 
is liable to occur with large cervical or broad ligament fibroids, or with 
posterior fundal fibroids which cause retroversion of the uterus 

Treatment — The treatment of fibroids is surgical It is not necessary 
to treat all fibroids merely because they have been diagnosed, the in 
dications for operation are the size of the tumour and the occurrence of 
symptoms Even if a large tumour is accompanied by no symptoms, 
it should be removed as it is very liable to cause trouble sooner or later 
A fibroid which reaches half way up the umbilicus may be called 
large The symptoms that call for treatment are (1) Bleeding, 
(2) pain and pressure symptoms (3) evidence of rapid growth Opera- 
tive treatment for fibroids is either enucleation of the tumour (myomec- 
tomy) or removal of the uterus (hysterectomy) A fibroid polypus or a 
small accessible submucous fibroid may be removed by vaginal myo- 
mectomy after dilatation of the cervix or after splitting the cervix along 
its anterior wall and reflecting the bladder (anterior vaginal hystero- 
tomy) Abdominal myomectomy and hysterectomy are the operations 
of choice for most cases The advantage of myomectomy is that it 
preserves the uterus as a child bearing organ anditisthereforemdicated 
in women of child bearing age and as it is a more difficult operation and 
has a rather more unfavourable prognosis than hysterectomy it should 
be reserved for such cases The number of tumours is within limits 
no contra indication to myomectomy although the operation is 
naturally simpler if it entails the removal of one or of a few tumours 
only In \v omen past the child bearing age, or in cases in which it is 
not desired to preserve the reproductive function, the operation of 
choice is that of removing the uterus together with the fibroids by 
abdominal hysterectomy, which may be either partial or complete. 

In partial or subtotal hysterectomy tlie body of the uterus with the 
fibroids is remov ed, but the cervix is left In complete or total hysterec- 
tomy the body and cervix are both removed Complete hysterectomy 
is the severer operation of the two and is employed only in those cases 
in which the cervix is lacerated or eroded or inflamed , the reason for this 
selection is that in such cases carcinoma of the remaining cervical stump 
is more liable to develop than when the cervix is healthy, and many 
cases have now been reported of cervical carcinoma arising subsequent 
to subtotal hysterectomy 

The Operation ol Abdominal Myomectomy — The patient is prepared 
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as for any other abdominal operation, and, in addition, the pubic area 
is carefully shaved and thoroughly purified A median incision 01 
suitable length is made between the pubis and umbilicus, and the 
patient is placed in the Trendelenburg position The uterus is then 
drawn up into or through the abdominal wound, and the abdominal 
cavity packed off from it with sterile cloths wrung out in saline solution 
As the basmorrhage may be troublesome, the blood supply of the uterus 
is temporarily controlled, the uterine arteries are compressed by en 
circling the cervix with a special clamp devised by Bonney, and by com- 
pressing the ovanan arteries with light rubber-covered clamps as they 
run in the mfundlbulo-pelvic ligaments An incision is then made over 
the prominent part of the tumour, keeping as closely as possible to the 
mid line of the uterus, and the tumour is enucleated from its bed, 
several tumours may be successively enucleated in this way The 
resulting cavities, after cutting away such redundant parts of the 
uterine wall as may be necessary, are then dosed with througb-and 
through mattress sutures of linen thread, and the peritoneal edges 
finally united by a running suture of catgut It is important to stop 
all oozing from the cut surface, owing to the danger, especially if the 
incisions lie on the posterior wall of the uterus, of adhesions forming 
to the intestines If the incisions he in the anterior wall, the uterus 
should be suspended by attaching the fundus to the anterior abdominal 
wall The uterine cavity maybe intentionally or inadvertently opened 
during the enucleation of the tumours, but this is not a disadvantage 
unless the uterus is the scat of a septic infection, which would be a 
contra indication for the operation 

The Operation ol Abdominal Hysterectomy.— In this operation there 
are four main sets of vessels to be secured, the ovanan and the uterine 
on each side , beginning on one side, a damp is first placed along the 
upper half of the broad ligament dose to the uterus, another damp is 
tnen placed on the round ligament, and a third is placed over the 
Fallopian tube between the first clamp and the ovary, the round liga- 
ment and the upper part of the broad bgament are then successively 
divided If it is intended to remove the ovaries also, the third clamp 
is placed on the mfundlbulo-pelvic ligament in order to secure the 
ovarian vessels The same procedure is earned out on the Other side, 
and the pedicles are secured by ligatures and the damps removed. 
The peritoneum of the utero-vesical pouch running between the distal 
cut ends of the round ligaments is divided transverse!} by scissors, 
and the bladder gently pushed down off the anterior surface of the 
uterus and cervix The uterine arteries, as they run up the sides of the 
uterus are then secured by damping them against the sides of the 
cervix about the level of the internal os, and the uterus is amputated 
above the damps A needle carrying a suture is then passed through 
the lateral wall of the cervix and the arteries are firmly secured as the 
clamps are gradually released The anterior and posterior edges of 
the divided cervix are next approximated by interrupted sutures of 
catgut after which the raw surface left by the divided broad ligament 
is dosed and all vascular pedides are buned, by approximating the 
divided margins of the pelvic peritoneum 
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If it is decided to perform a complete hysterectomy, the vagina must 
have been prepared beforehand by thorough cleansing and by swabbing 
with an antiseptic solution such as 2 per cent acriflavme The opera- 
tion proceeds as described above down to the clamping of the uterine 
arteries, after which the paracervical tissue is divided farther down 
wards on each side keeping as close to the cervix as possible in order 
to avoid injuring the ureters and having taken the precaution of 
pushing the bladder completely off the cervix The vagina is then 
opened and snipped aff round the cervix in order to remov e the uterus 
All vascular pedicles are secured by ligatures and the divided edges 
of the vagina are sutured together after which the edges of the pelvic 
peritoneum are united and all pedicles buried in order to leave no raw 
surfaces on the pelvic floor 

An adenomyoma of the uterus is a growth which combines the 
structure of a fibromyoma with that of an adenoma it occurs in two 
forms (t) diffuse (2) circumscribed The diffuse form, which is much 
the commoner causes a general thickening of the uterine wall, usually 
the posterior though presenting the usual features of a fibromyoma, 
it is distinguished by the gradual manner in which it merges into the 
surrounding uterine tissues Microscopically gland spaces resembling 
endometrium are scattered diffusely throughout the substance of the 
tumour An adenomyoma presents the same symptoms as a fibro- 
myoma, and the treatment is the same 

Uterine Polypi — The following types of polypi are found (1) Adeno- 
matous or mucous (2) fibroid, (3) placental, (4) malignant Mucous 
polypi are very common, appearing as small bright red swellings 
hanging from the cervix or appearing at the os externum, they occur 
less commonly in the body of the uterus In both situations they may 
give rise to irregular bleeding A mucous polypus of the cervix is 
removed by grasping it in a pair of forceps and twisting it off Small 
intra uterine polypi are removed after dilatation of the cervix, with a 
ring forceps or a large curette A placental polypus arises from the 
retention of a placental fragment, from which a large polypoid swelling 
may develop by the deposit of fibrin over the surface It gives rise to 
profuse hemorrhage, and should be removed after dilatation of the 
cervix 

Chrome metritis or fibrosis uteri, although not a new growth, may 
be conveniently considered here It may arise as the sequel of an 
acute infection of the uterus, but more commonly is the result of puer- 
peral subinvolution The condition is characterized by a general 
enlargement in the whole uterus, with a thickening of its wall, in which 
fibrous tissue predominates If the condition is due to chronic sub- 
involution, the microscope will reveal an imperfect disappearance of the 
new bloodvessels, and especially of their elastic tissue, which had formed 
during the pregnant state The chief symptom, which is usually 
delated until near the time of the menopause, is menorrhagia which, 
if unrelieved, may make the patient severely amemic Treatment may 
be by hysterectomy or, preferably, by inducing an artificial menopause 
by inserting a suitable quantity of radium into the uterine cavity. 

Carcinoma ol the Uterus. — The uterus and the breast are the two 
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commonest ntea of cancer in the female 'cx the liability of .the it 
being about equal Cancer may occur either in the cer\ ix or the body 
of the uterus the former site being about ten times more frequent than 


Carcinoma of the Cervix —Parous women are more liable to carcinoma 
in this situation than nullipara: m the proportion of about 12 to 1 
laceration of the cervix and the inflammatory erosions dependent 
thereon are probably the chief predisposing factors The majority ot 
cases occur between forty and fifty The growth may begin (1) on the 
vaginal portion of the cervix, in wluch case it is a squamous epithelioma 
and appears either as a warty excrescence or as an ulcer and (2) in the 
cervical canal in which case it is an adeno-caranoma and forms an 
ulcerated ca\ lty in the substance of the cervix. Sauamous epithelioma 
is far the commoner variety In both cases spread of the growth both 
by local and by lymphatic invasion is usually rapid and the vagina 
parametrium and bladder are all in time inv aded the ureter may like- 
wise be infiltrated and obstructed and hy dronephrosis septic infection 
of the kidney and urxmia may all result The iliac lymphatic glands 
axe the first to be infected and the lymphatic path passes along the 
base of the broad ligament 

The earlust sy mplot t is irregular haunorrhage every case of irregular 
baunorrhage especially when it occurs after the menopause should 
without delay be inv estigated for uterine cancer The second symptom 
to appear is offensive discharge which signifies that the growth is 
already fairly adv anced and has become necrotic. Pain occurs com 
paratively late and always ■signifies that the disease has become wide- 
spread m the pelvic cavity In early cases on vaginal examination 
an induration or ulceration or a wart like elevation may be felt on 
the vaginal portion of the cervix The tissue is friable and breaks 
down if scraped w ith the finger nail or with a probe. In doubtful cases 
a portion of the suspicious part of the cervix should be removed for 
microscopical examination In cancer which begins m the cervicaf canal 
there are no external appearances of the disease until it has ulcerated 
through the cervix but the cerv ix is bulky and the passage mto the 
canal of a probe or small curette causes haemorrhage and rev eals other 
evidences of the disease The extent of the disease should alway s be 
estimated by vaginal and rectal examination If the cervix is freely 
movable and the bases of the broad ligaments are not indurated the 
growth is in the operable stage whereas if the cervix is Used the 
vaginal walls invaded and infiltration of the parametrium can be 
detected the disease is usually beyond the scope of radical operation 
Carcinoma of the tody is much less frequent than that of the cervix. 
In this situation the disease arises m parous and nulli parous women 
with, equal frequency and the age incidence is higher than that of 
cancer of the cervix the disease rarely occurring before the menopause 
(F ig 931) The outstanding symptom is irregular uterine hxmorrhage 
which if it occurs after the menopause should always be regarded 
seriously Later symptoms are pain which appears much earlier than 
in cervical cancer ana foul discharge. It cannot be too strongly urged 
that the appearance of any fuemorrhagic discharge near the time of the 
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menopause should always determine a careful kcal examination of the 
pelvic viscera it is an unfortunate fact that the majority of cases of 
cancer of the uterus especially of the cervix remain undiagnosed until 
the disease has reached the inoperable stage 
Treatment of carcinoma of the cervix has altered a good deal during 
the past few years Until recently all cases in which there seemed a 
reasonable chance of removing the whole growth with its l>mphatic 
extensions i e the ojierablc eases were treated by the operation of 
extended abdominal hysterectomy devised by Werthenn In this 
operation the whole uterus together with the upper end of the vagina 
and as much of the parametrium and iliac lymph glands as possible is 
removed by the abdominal route The operation is a severe one 



Fig *'931 — Section t 
showing 


r iroug 1 Uterus removed By Total Hysterectomy 
Deep Invasion of Wall at R gut Cornu 


with a primary mortality of about 10 per cent and the prospects of 
freedom from recurrence for a period of five years amongst the survivors 
does not amount to more than about 30 per cent There is an increasing 
tendency nowadays to discard operation in favour of treatment by 
radium for all cases including the early ones The great advantage of 
radium treatment is that it is accompanied by a primary mortality 
(from septic infection) of less than 1 per cent the percentage of five 
year cures is also rather higher than that claimed by operation The 
technique of radium treatment commonly used is that devised by 
Torse!? anti Hevman of Stockholm three applications are made the 
second being aCek after the first and the third being three weeks 
atter the second Each application consists of 50 mgms of radium 
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element inserted into the uterus and 50 mgms disposed in the vaginal 
\ault, the screenage being equivalent to 3 mm of lead The radium 
is allow ed to act for a period of tw enty to tw enty four hours Opinion 
is still divided about the respective merits of operation and radium 
ui early cases For inoperable cases there is no doubt that radium is 
a remarkable palliative, relieving hemorrhage, foul discharge, and pain 
in a wonderful manner, and prolonging life 

Finally, a word must be added to emphasize the fact that the pre- 
disposition afforded to this disease by a tom and inflamed cervix 
suggests the possibility of prevention by attending to such lesions, and 
not allowing them to persist indefinitely without treatment 
In carcinoma of the body the importance of early diagnosis cannot 
be overemphasized, the interior of the uterus being explored with 
a curette in all cases of suspicious bleeding The treatment is re- 
moval of the uterus by pan hyst erect omy Treatment by radium or 
X rays may be attempted when the disease has passed the operable 
stage 

Sarcoma of the uterus is not common It may arise as a primary 
growth, or as a sarcomatous change in a fibro-myoma The latter is 
rare, far less than 1 per cent of flbro-mjomata showing sarcomatous 
metaplasia In most cases it occurs as a solid, firm tumour, consisting 
of spindle cells but more vascular than and not quite so hard as the 
majority of fibroids, tn others it is of a softer consistency, and may be 
associated with myxomatous degeneration It almost always involves 
the body of the organ, the cervix being unaffected, and it may either 
attack the mucous membrane primarily as a diffuse infiltration, or 
constitute a more localized growth in the muscular tissue Secondary 
deposits occur in the vagina and elsewhere, and the growth runs a 
rapid course The symptoms are utenne luemonhage and a discharge 
which may be offensive and contain ddbns of the growth Treatment 
consists in pan hysterectomy 

Chonon-epithelioma, or chorionic cancer, is a rare tumour of the 
uterus and is composed of malignant cells derived from the chorionic 
epithelium a preceding pregnancy is therefore the invariable source 
of the condition The pregnancy may have ended in an ordinary 
labour or abortion but in the maj onty of cases the preceding condition 
is that of bydatidiform mole, a portion of which lias remained behind 
after the expulsion of the main mass Rarely the tumour may occur 
in the Fallopian tube afteT a tubal pregnancy The tumour forms 
solid nodules of a purple or red colour mottled with pale areas, these 
appearances being due to the fact that the tumour elements are often 
surrounded by blood clot originating from the erosion of vessels of the 
utenne walls by the malignant cells The tumour cells resemble the 
normal cells of the chorionic epithelium, and appear as irregular masses 
of the discrete cells of Langhans layer and of the multmudeated 
plasmodium of the syncytial layer The tumour possesses no stroma, 
and therefore no blood supply of its own, this explains the tendency 
of the cells to travel into and along the bloodvessels of the uterine wall 
and the early formation of distant metastatic deposits The chief 
symptom is constant or repeated utenne hemorrhage following abortion. 
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labour, or hydatid mole The uterus is as a rule moderately enlarged, 
but often presents no alteration in size In some cases the earliest 
symptom has been haemoptysis or hemiplegia, from early embolic 
deposits in the lung or brain If the case is operable the complete 
removal of the uterus and appendages should be carried out This 
tumour can be regarded as the most malignant tumour known, and the 
percentage of cures by operation is extremely small 

Tumours 0! the Ovary and Broad Ligament. 

Many different forms of new growth originate from the ovary, and 
from the embryonic rudiments in the broad ligament The following 
classification may be adopted 
A Unilocular cysts 

(1) From embryonic rudiments (Wolffian) ( a ) from hilum of 

ovary (b) from epoophoron (c) from paroophoron All 
these have mtracystic papillae (' papilliferous cysts ) 
and all may be carcinomatous 

(2) Follicular cysts including lutein cysts 

B Multilocular cysts : the pseudo mucinous cystadenoma 
C Dermoid cysts (teratomatous cysts) 

The multilocular pseudo-mucinous cystadenoma is the commonest 
variety of ovarian cyst, and comprises 80 per cent of ovarian tumours 
it is innocent, and may attain an enormous size It has a fibrous 
capsule covered by cells of the germinal epithelium, and is made up 
of a series of loculi of different sizes separated from each other by septa 
There is often a loculus of preponderating size, accompanied by many 
small loculi of varying size interspersed with semi solid portions The 
tumour is of a characteristic pearly-blue colour with a glistening surface 
Each loculus is lined by high ' palisade ’ columnar epithelial cells, many 
of which are of the goblet variety, the nuclei being at the base of the 
cells The cells secrete pseudo mucin, a glycerine like fluid which 
resembles mucin, but which differs from it in important respects 
Cysts arising from the epoophoron or from the hilum of the ovary 
arise from Wolffian tubules They are unilocular and usually contain 
intracjstic papilla:, which may be in the form either of fibromata or of 
adenomata, m consequence, these cysts are known as ‘papilliferous 
cysts ' (Fig 932) They are frequently bilateral, and never attain to 
the large size ol a muitilocuhr cystadenoma The walls of the cyst 
are thin and the fluid it contains is watery in consistence They are 
often malignant, the type of malignancy being usually more local than 
general The intracjstic papillae may burst through the cyst wall by 
a process of erosion and give rise to secondary deposits on the abdominal 
viscera and peritoneum, and this is always accompanied by a large 
accumulation of ascitic fluid It is important to realize that these 
secondary deposits often have only a local malignancy, and may dis- 
appear after removal of the original tumour, in other cases these cysts 
assume a definitely carcinomatous character, and spread and infiltrate 
rapidly. It is not always possible to distinguish clinically between a 
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papilliferous cy !>t ami an ordinary cy stadenoina It is therefore adv is- 
able after opening the abdomen to remo\e all ovarian tumours entirely 
without tapping them in order to avoid infecting the peritoneal cavity 
with tumour cells by the escape of the cyst contents 

Ovarian Dermoids (Teratomatous Cysts) — These tumours constitute 
about 10 per cent of all ovarian tumours They are usually unilocular 
and are sometimes found in combination with a cyst adenoma They 
are met with at all ages from the early months of life up to extreme 
old age The} are frequently bilateral They grow slowlj and 
seldom attain a large size The c}st is filled w ith sebaceous secretion 

which is fluid at 
the body tempera 
ture but which 
coagulates to a 
solid consistence 
after the cyst is 
removed and has 
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Note intracj sbe and surface growths epithelium and 

neuroglia The 

sebaceous contents originate from the slon area of the c>st which is 
thus really in the nature of a sebaceous or retention cyst 

An o van an fibroma is a hard pedunculated tumour it is uncommon 
and forms less than 2 per cent of all ovarian tumours It is often 
accompanied by ascites and is prone to undergo cystic degeneration 
Carcinoma of the ovary may occur either as a primary growth of 
the ovary or secondary to a growth elsewhere most commonly of the 
intestinal tract or breast The tumour may be solid or cystic, and is 
usually bilateral About 5 per cent of all ovarian tumours are car 
cinomatous The common cy stadenoma may undergo carcinomatous 
change and the papilliferous tumours of the ovary are as has been 
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mentioned potentially malignant They are usually accompanied by 
ascites often blood stained and the abdominal enlargement from this 
source is usually the first sign of the disease and may make the detection 
of the ovarian tumour difficult 

A rare form of malignant ovarian tumour is known as the Krukeaberg 
tumour It is usually bilateral and is commonly secondary to cancer 
of the stomach in a rich cellular stroma lie large cells with clear proto 
plasm and an eccentric flattened nucleus — the so called signet ring 
cells 

Cysts of the broad ligament, or parovarian cysts arise from the 
embryonic rudiments (Wolffianj in the broad ligament they are uni 
locular with a thin wall and are covered by the peritoneum of the 
broad ligament which is loosely attached to the cyst wall They are 
lined with a single 
layer of columnar 
epithelium and 
warty excrescences 
are usually present 

Clinical History 
— Ovarian cysts in 
their early stages 
seldom give rise to 
symptoms unless 
they undergo the 
complications 0 r 
accidents to be 
described later 
When the cyst has 
reached a certain 
size swelling of the 
abdomen becomes 
noticeable but 
even cysts of great 
size may cause very 
slight inconvem 
ence Menstruation 
is not altered for 
innocent ovarian tumours even when bilateral do not destroy the 
ovarian follicles or interfere with their ripening or rupture A cyst 
which still lies w lthm the pelvic cavity forms an elastic men. able tumour 
beside the uterus which may be normal in position or displaced in one or 
other direction When a cyst is large enough to form an abdominal 
tumour it is felt as a smooth ovoid median swelling whose consistence 
vanes with the thickness of its wall and the tenseness of its contents 
A fluid thrill is usually demo istrable through it but in some adeno- 
matous cysts which are partly cystic and partly solid the consistence 
is variable and the thrill is absent The mobility of the cyst depends 
on the length of its pedicle and on the presence or absence of adhesions 
A dull note o\ er the cyst is continuous down to the symphysis whereas 
there is resonance above it and in the flanks 
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Diagnosis — Ovarian cysts must be diagnosed from pregnancy, soft 
or cystic fibromyoma of the uterus, mesenteric cysts pancreatic cysts, 
hydronephrosis, ascites, and distended bladder The passage of a 
catheter and careful exclusion of the symptoms and physical signs of 
pregnancy are essential to avoid mistakes m diagnosis In cases of 
doubtful diagnosis an X ray examination of the tumour is essential, in 
order to reveal or exclude the presence of a foetus 

Complications of Ovarian Tumours — Torsion of the pedicle is a 
common complication, and all ovarian tumours, both cystic and solid, 
which are of moderate sue and are not adherent, are liable to torsion 
The effects of torsion depend on the degree of constriction of the blood 
\ essels in the pedicle If torsion arises slow ly and gradually, the thin- 
walled veins are occluded first, and this results in intense venous 
engorgement of the tumour and haanonliage into the cyst cavity and 
cyst wall, or into the peritoneal cavity If both the arteries and the 
veins are occluded, necrosis of the tumour, with subsequent infection, 
will occur Incomplete torsion, leading to a temporary effect, with 
subsequent readjustment of the circulation m the pedicle, is common 
The symptoms arc therefore variable, and usually consist 0/ recurrent 
attacks of lower abdominal pain with tenderness of the tumour In 
cases of acute or complete torsion the symptoms arc very acute, and 
consist of agonizing pain, shock, and a degree of collapse which vanes 
with the amount of internal haemorrhage , the clinical state is, m fact, 
often that of an * acute abdomen,’ and at operation an ovarian tumour 
with twisted pedicle may be unexpectedly found 

Rupture of au ovarian cyst may occur spontaneously or as the result 
of external violence , the former is commoner, and is usually determined 
by necrotic changes m the cyst wall The sudden escape of the cyst 
contents is accompanied by pain and shock, and internal haynorrhage 
also raav occur from tearing of v essels 

Suppuration of an ovarian cyst is a rare and serious complication , 
the infection usually originates from adherent bow el or from an inflamed 
appendix and the Bacillus coli is the organism most usually found in 
the pus The signs are those of localized peritonitis w ith the presence 
of a tumour, and the symptoms are those of severe septic absorption 
Treatment — Early removal by the abdo minal route is clearly in 
dicated for all ovanan tumours as soon as they are diagnosed The 
earlier they are removed, the safer for the patient, as at any moment 
dangerous complications may arise, and there is, moreover always a 
possibility that the tumour may be or may become malignant Even 
in cases diagnosed as malignant, an exploratory operation should be 
undertaken for m certain of the papilliferous cy sts the malignancy is 
of an essentially focal nature, and removal of the main tumour may be 
followed by the disappearance of peritoneal implantations 
The operation of choice for removing ovarian tumours is ovariotomy. 
It is a very safe operation, and in uncomplicated cases is one of the 
safest in surgery 

Operation —The patient is prepared in the usual way for abdominal 
operations The Trendelenburg position may be adopted if it enables 
the pedicle of the cyst to be dealt with more easily After opening the 
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peritoneal cavity the tumour should if possible be delivered through 
the incision without tapping it bearing m mind the possibility of 
malignancy If adhesions are present they must be liberated If it 
is considered desirable to reduce the cyst by tapping before removal 
great care must be taken to avoid escape of any of the cyst contents into 
the peritoneal cavity or abdominal incision by packing carefully all 
round with stenle gauze before introducing the trocar which should 
be attached to a suction pump After the tumour has been delivered 
the pedicle is clamped with as many forceps as may be necessary and 
the pedicle is then divided distally to the clamps If the pedicle is 
very thin it may be tied en masse but it is preferable to secure 
separately the two chief sets of vessels namely the ovarian vessels 
in the mfundibuio pelvic fold and the anastomotic branches of the 
uterine vessels dose to the uterine cornu After the \ essels have been 
securely tied and bleeding points have been secured all raw surfaces 
are buried in order to avoid the subsequent formation of adhesions 
by sewing together the peritoneal edges of the pedide The other 
ovary is then examined and dealt with according to circumstances 
after which the abdominal incision is closed 

Broad ligament cysts which have no pedicle are removed by incising 
the peritoneum of the broad ligament down to the cyst wall and enu 
cleating the cyst from its bed before incising the broad ligament the 
ovarian vessels in the mfundibuio pelvic fold and the anastomotic 
branches of the uterine vessels should be damped and tied after which 
a bloodless enucleation can usually be completed The opening in the 
broad ligament is then closed 

Endometnoma of the Ovary ( Tarry-blood Cyst ’) —These cysts often 
bilateral are filled with dark altered blood which ha-= been likened to 
chocolate syrup or tar They seldom have a diameter of more than 
2 inches and are usually densely adherent to the surrounding pelvic 
structures The presence in the wall of the cyst of aberrant endo 
metnum is the characteristic pathological feature and the cyst forma 
tion is due to the gradual accumulation of menstrual blood derived 
from this misplaced tissue Endometrioma of the ovary rarely occurs 
before thirty or after forty five years of age Severe dysmenorrhcca 
is one of the chief symptoms and attacks of severe abdominal pain 
having no relation to menstruation occur in a large number of cases 

Infections of the Female Genital Tract 

Infections of the female genital tract give rise to a series of inflam 
matory lesions which are best considered as a whole rather than 
as affections of the individual organs In the acute stage of an mfec 
tion the organs and tissues of the pelvis are always affected collectively 
I11 the chronic stage the lesion of one organ becomes predominant but 
the other pelvic structures also participate to a greater or less extent 
a chronic pyosatpmx for example being alwaj s combined with chronic 
inflammation of the adjacent peritoneum and of the ovaries The 
circumstances under which infections may arise are (i) Gonorrhoea 
(2) post partum or post abortum (usually streptococcal) infections 
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(3) post operative infection {4) acute appendicitis (5) tuberculous in 
lection The path of infection is usually an ascending one gonorrhcea 
and puerperal infection (postpartum or postabortum) claiming between 
them about 90 per cent of ail cases 

Acute Peine Inflammation —The great majority of cases are due to 
an ascending infection which readies the Fallopian tubes and results 
in acute salpingitis Inflammation of the tube causes no symptoms 
until the infection has reached the peritoneum and the symptoms of an 
acute attack are therefore entirely those of acute pelvic peritonitis 
The seventy of the symptoms vanes widely m different cases In the 
most acute usuallv streptococcal and puerperal the symptoms are 
often indistinguishable from those of other forms of acute abdomen 
and no localizing signs may be discov erable in the pelvis in gonorrhoeal 
cases the onset is less severe The initial symptom is sudden acute 



Right tube is a pjosalp nx left tube communicated with an Ultra peritoneal 
pelvic abscess 

pain located in the lower abdomen accompanied by fever and rapid 
pulse The patient lies on her back with the knees drawn up and the 
low er abdomen is tender and rigid Vaginal examination at the onset 
of the attack seldom reveals any physical signs m the pelvis except 
tenderness on palpation through the vaginal v ault Tender lateral or 
postero-lateral swellings representing the inflamed tubes and ovaries 
soon appear and increasing quickly w size may become large enough 
to nse well above the pelvic brim 

An attack of acute pelvic inflammation pursues one of four courses 
(1) Infection may spread upwards and result in general peritonitis 
this is almost unknown in gonococcal infection but in streptococcal 
especially puerperal infection its liabihty is great (2) An abscess 
may form either in the Fallopian tube {acute pyosalpinx), m the ovary 
(ovanan abscess), or w the pelvic cavity (pelvic abscess) (3) The 
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attack may subside m a few day s and leave few or no pelvic physical 
signs, but the tubes seldom escape permanent damage in the form of 
kinks, adhesions, and scaling of the abdominal ostia (4) The acute 
attack may pass into the chronic stage 

Chrome pelvic inflammation is associated with the formation of such 
lesions as chrome pyosalpinx (chronic abscess of the tube), chronic 
salpingo-oophoritis (in which the thickened tube is fused with the 
ovary into a conglomerate mass surrounded by adhesions) (Fig 934), 
or hydrosalpinx. The uterus is usually retroflexed and fixed by 
adhesions All these conditions result in chronic ill health, accom- 
panied by pelvic pain, dysmenorrhoea menorrhagia, and sterihtv A 
chronic pyosalpinx is usually bilateral, forming swellings, usually of 
unequal size, lying in the postero lateral regions of the pelvis the 
swelling is tender, and can easily be felt on vaginal and rectal examina 
tion A hydrosalpinx is a tube distended with dear fluid it results from 
a mild infection of the tube which does not proceed to pus formation, 
and in which the abdominal ostium becomes closed at an early stage 

Treatment —All cases of acute salpingitis whether in the initial stage 
or during a recurrent attack are to be treated in the first place by 
expectant or palliative measures The patient must be kept in bed, 
the diet limited to fluids the bowels kept open, and simple measures for 
the relief of pain adopted, such as sedative drugs and the application 
of hot fomentations to the abdomen The patient should be nursed 
in the Fowler position, in order to assist the infection to remain localized 
in the pelvis If however, there arises evidence of general peritonitis, 
or of the formation of pus, the treatment necessarily becomes surgical 

In the chronic stage of pelvic infection, it is often a matter of dim 
culty to decide whether medical or surgical treatment should be 
adopted Chronic pyosalpinx is best dealt with by removing the 
affected tube or tubes by the abdominal route When the disease is 
bilateral the ovaries and uterus are probably infected as well, and a 
radical operation, including complete removal of the tubes and ovaries 
and of the uterus, is usually the best operation In non suppurative 
cases, when an operation is decided upon to relieve pain and other 
symptoms, or because of recurrent attacks of subacute infection less 
radical procedures should be adopted and the ovaries and uterus 
should, if possible, be preserved 

A pelvic abscess must be evacuated as soon as it is recognized, and 
this is best done through the posterior fornix by the operation known 

aS Tuberculosa Tube — The symptoms of tuberculous salpingitis 

are not distinctive A tubal swelling or an attack of salpingitis occur- 
ring in a young virgin may be suspected of being of tuberculous origin 
The usual symptoms are tenderness and pain, the attack being subacute 
rather than acute, and not accompanied by the same severe symptoms 
as in the pyogenic forms of salpingitis Tuberculous salpingitis is often 

accompanied by tuberculous peritonitis 

Parametritis, or pelvic cellulitis, is inflammation of the pelvic cellular 
tissue and is generally due to septic infection following childbirth, 
the path of infection usually being through a tear of the cervix It 
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may also occur secondarily to acute salpingitis The majority of 
cases occur in the puerpcrium and usually make their appearance 
during the second week after labour The symptoms are those of any 
acute infection namely a rise of pulse and temperature and often an 
initial rigor On vaginal examination in the early stages a feeling of 
fulness is felt at the base of the broad ligament on the affected side 
and a few days later a hard thick diffuse swelling displacing the 
uterus to one side makes its appearance \fter running a more or 
less long course the inflammation gradually subsides but in a certain 
number of cases pus forms resulting in a parametric abscess The 
abscess is of course extrapentoneal and usually points above Poupart s> 
ligament near the anterior superior *pine In other cases the abscess 
points towards the rectum or bladder and may' rupture into one or 
other viscus \mong other unusual situations for the pointing of such 
-in abscess arc Scarpa stnangle 
the buttock and the ischio- 
rectal fossa When it is cer 
tain that pus has formed the 
abscess must be opened and 
drained This may be done 
through the skin above Pou 
part s ligament or through 
the vaginal fornix according 
to circumstances 


Extra uterine Pregnancy 
It is v ery seldom that exira 
uterine pregnancy occurs in 
any other site than the Fallo- 
pian tube about 120 cases of 
ovarian pregnancy have been 
reported but the occurrence of 
primary abdominal pregnancy 
is not generally accepted The 
cause of tubal pregnancy is 
often a former salpingitis the kinks and adhesions resulting from which 
delay or arrest the fertilized ovum during its passage towards the uterus 
The fertilized ovum may become implanted in order of frequency in 
the ampulla isthmus fimbriated extremity or in the interstitial portion 
of the tube The ovum penetrates the mucosa and embeds itself in 
the muscular wall in the absence of decidual formation the trophoblast 
quickly erodes the wall of the tube and opens bloodvessels If the 
erosion is towards the peritoneal coat rupture ol the tube occurs with 
free hemorrhage into the peritoneal cavity If the eroding process is 
chiefly in the direction of the mucosa the tube becomes distended 
with blood (hematosalpinx) (Fig 935) but does not rupture the 
btemorrhage is restrained by the wall of the tube and the amount of 
blood lost is much less than m tubal rupture In such cases blood 
usually escapes through the abdominal ostium and gravitates into the 
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pelvic cavity, where it becomes enclosed by adhesions between the sur- 
rounding structures and forms a pelvic hasmatocele; the ovum becomes 
converted into a tubal mole, which the tube attempts to expel by means 
of painful muscular contractions The process of tubal abortion is, 
however, seldom completed, and blood continues to escape and the 
pelvic hematocele to grow in volume Both tubal abortion and tubal 
rupture give rise to characteristic signs and symptoms Both processes 
occur very early, usually when the ovum is of the age of three or four 
weeks, hence the period of amenorrhcea experienced by the patient 
seldom exceeds five or six weeks, and the symptoms often appear within 
the limit of a normal menstrual interval 

Rupture of the Tube. — The symptoms are usually preceded by a 
period of amenorrhcea, which seldom exceeds six weeks from the date 
of the last menstruation The first symptom is a sudden agonizing 
attack of lower abdominal pain the patient feels faint and has the 
symptoms and appearance of internal hemorrhage, but death from 
hemorrhage is rare Slight uterine hemorrhage soon appears, due to 
separation of the uterine decidua On physical examination the pallor 
and small rapid pulse denote internal hemorrhage, the abdomen is full 
and immobile, is tender on palpation below the umbilicus, and there 
are signs of free fluid On vaginal examination the ruptured tube is 
usually impalpable, but there is great tenderness on vaginal palpation 
on the affected side Rupture usually occurs into the peritoneal cavity, 
but occasionally the tube may rupture between the layers of the broad 
ligament In the latter case the loss of blood is not so great as in the 
intrapentoneal variety , a large hematoma forms in the broad ligament, 
and may become palpable well above the pelvic brim 

Tubal Abortion. — The symptoms of tubal abortion are much less 
severe than those of tubal rupture After a short period of amenor- 
rho?a the patient is seized with a severe attack of pain on one or other 
side of the lower abdomen and she feels faint The attacks of pain are 
repeated, and uterine bleeding usually slight, and often accompanied 
by the passage of a decidual cast, soon makes its appearance On 
examination a pelvic swelling is always felt, but the exact physical 
signs are variable depending on the size of the tubal swelling and of the 
pelvic hematocele respectively If the bleeding is confined to the 
tube (hematosalpinx), an ovoid swelling extending across the pelvis 
or lying m Douglas’s pouch can be felt , but if there is a large hematocele 
the distended tube is masked, and can seldom be felt as a separate 
swelling A pelvic hematocele usually forms a doughy mass in the 
pouch of Douglas, bulging forward the upper part of the posterior 
vaginal wall and displacing the uterus upwards and forwards 
The ovum is almost invariably destroyed at the time of rupture or 
abortion, but m rare cases it may continue to live and gain new attach- 
ments within the broad ligament or m the peritoneal cavity, and 
pregnancy may continue even to the full development Such cases of 
full-time extra-utenna pregnancy are of great rarity. The child is 
usually dead, and is deformed from pressure 

Treatment of Extra uterine Pregnancy —As soon as the condition is 
diagnosed, immediate operation should be undertaken The abdomen 
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is opened the affected tube identified and removed, and the blood-clot 
cleared out of the pelvic cavity It is usually possible, and always 
advisable, to preserve the ovary on the affected side The danger ot 
delaying operation is that fresh and possibly fatal haemorrhage may 
occur A. pelvic hematocele which has become infected should be 
drained through an opening in the posterior vaginal fornix (posterior 
colpotomy) In cases of severe mtraperitoneal haemorrhage, intra- 
venous saline infusion or blood transfusion may be required 


Displacements of the Uterus and Vaginal Walls 
Prolapse — The various forms of downw ard displacement of the uterus 
and vagina are best grouped under the comprehensive term prolapse. 
Prolapse is a hernial protrusion of the pelv ic viscera through the vaginal 
onfice, and the chief primary lesion which initiates the process is 
weakening of the fibro-muscuiar attachments between the viscera and 
the fixed pelvic structures, when such weakening exists, the ordinary 
intra abdominal pressure suffices to produce prolapse, which tends pro- 
gressively to increase and is always aggravated by muscular effort 
Prolapse is perhaps, the commonest gynaicological condition met with 
m practice and its subjects are nearly always parous women in whom 
the attachments of the uterus and vagina have been overstretched 
or tom during labour As, however, the condition sometimes occurs 
in nulliparous women it must be supposed that a primary weakness of 
these attachments sometimes exists A ptient is best examined for 
prolapse lying on her back with the legs widely separated and the knees 
bent when she is made to strain down or cough, the prolapse will 
become evident at the vaginal orifice or will be increased. 

Clinically four types of prolapse may be observed, and they may 
occur either singly or m combination 

1 Cystocele- — The vaginal onfice i» wide, and part of the vaginal 
wall is exposed when the patient strains down, the anterior wall bulges 
outside the orifice in the form of a round smooth swelling J like an egg ' 
The bulging pouch of the v agma contains more or less of bladder or 
urethra as may be demonstrated by passing a bladder sound. As a 
rule there is no accompanying descent of the uterus 

2 Classical Prolapse or Prolapsus Uten.— This is the commonest 
form and three stages may be described In tbe first stage, the antenor 
vaginal wall bulges as in cystocele, and at the same time the uterus 
descends and becomes retroverted. In a later stage, the antenor 
vaginal wall is completely everted the cervix appears at the vaginal 
orifice and about half the posterior vaginal w all is inv erted from abov e 
downwards The final stage is known as complete prolapsus uten, or 
procidentia, the vagina is turned completely inside out, and hangs 
outside the vulv a with the cervix at the apex of the protruding mass, 
w ithm which lie tbe uterus, bladder, and urethra 

3 Rectocele — When the patient strains, the posterior vaginal wall 
bulges outside the vaginal onfice in the form of a swelling which con 
tains a pouch of rectum as is easily demonstrated by rectal examination , 
the anterior vaginal w all and uterus maintain their normal position 
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4 Inversion of the Vagina from above Downwards. — When the 
patient strains, the cervix appears outside the vaginal orifice, the 
vaginal wall descends with the cervix, the vagina being inverted from 
above downwards, but there is no cystocele or rectocele 
All these types of prolapse may occur singly or in combination , thus 
rectocele and cystocele are often combined, and either or both may be 
associated with classical prolapse or with inversion of the vagina from 
above downwards 

A patient with prolapse complains of something protruding, and of 
discomfort on walking or standing In long standing cases the everted 
vagina becomes rubbed, and ulceration and infection may follow 
With large cystoceles the bladder is not completely emptied, and residual 
urine collects and decomposes with cystitis and sometimes infection of 


the kidney as sequels , 

Treatment — Palliative treatment consists in inserting a vaginal ring 
pessary This form of treatment does not cure the condition, but 
merely relieves symptoms by affording a temporary support in the 
manner that a truss controls a hernia A pessary acts as a foreign 
body in the vagina, acting as a constant irritant, keeping the walls on 
the stretch, requiring to be changed at regular intervals, and con- 
demning the patient to much discomfort and inconvenience for the rest 
of her life Unless the age or general condition of the patient contra 
indicates it, all forms of prolapse should be submitted to operative treat- 
ment, which entails very small risk and is almost invariably successful 

The operation which is nowadays performed is a combined vaginal 
and perineal plastic operation which aims partly at tightening the 
relaxed fascial supports and restoring the cervix and bladder to their 
normal level partly at reducing the area of the stretched vaginal walls, 
and partly at narrowing and building up the distended vaginal onhce 

an Fo P r e cvstocele the operation of anterior colporrbaphy is performed, 
for rectocele the operat.ons of posterior colporrb.pby and perineor- 
rhaphy, and for the combined forms of prolapse all three operations in 
combination, in cases of elongation of the cervix, amputation of the 
cervix is carried out in addition 

Backward Displacement of the Uterus— The normal position of the 
uterus is one of anteversion and anteflexion, the ong axis of the uterus 
inclining forwards with an obtuse anterior angle between the cervix 
and the body, it must be clearly borne in mind, however, that the 
uterus is not fixed in this position but is free to move in all duections 

A retroversion is a rotation of the whole uterus on a transverse axis 
passing through the cervix, so that the long axis is inclined backyards 
instead of forwards A retroflexion is a bending backwards of the body 
of the uterus on the cervix, and is invariably accompanied by retro- 
version Retroversion is frequently a normal condition, and is 
estimated to be present in about 20 per cent of healthy women, it 
causes no symptoms, and does not interfere with normal uterine 
function Retroflexion is extremely common in women who have 
borne children and is not uncommon in nullipara; It most commonly 
arises during the early days of the puerperium, owing to the relaxed 
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state of the uterine attachments at that tune , the uterus in this position 
cannot complete its normal puerperal involution. and remains m the 
state of * chrome subinv olution In other cases retroflexion arises as 
the result of pelvic inflammation, being dragged backwards by the 
weight of the inflamed appendages Many cases are congenital in 
origin 

Diagnosis — On \agmal examination the cervix is found pointing 
downwards and forwards and the body of the uterus is felt through the 
posterior fornix on bimanual examination the diagnosis is continued 
by failure to palpate the bodv of the uterus through the anterior fornix. 

Symptoms — It is generallv accepted that a healthy retroflexed uterus 
seldom causes symptoms There are, however, three symptoms or 
signs which are occasionally the direct effects of retroflexion of the 
uterus — nameh dy ^ pareunia sterility , and abortion 

TreatmeiJ — In cases in which retroflexion of the uterus gives rise 
to symptoms the uterus may be replaced by manipulation and kept 
in the normal forward position by the insertion of a Hodges s pessary 
A pessary acts only as a temporary support, and nev er permanently 
cures the displacement A permanent cure can be obtained only bv 
submitting the patient to the operation of ventral suspension, in which 
the uterus either directly or indirectly through the round ligaments 
is sutured to the abdominal wall jm>t above the level of the symphysis 
pubis 

Malformations. 

Errors of development of the uterus from variation in the process of 
fusion of the Mullenan ducts are not uncommon but malformations 
of the other organs apart from stenosis of the low cr end of the vagina 
are rare. Congenital absence of tbe ovaries, except in association with 
some such gross fatal monstrositv as acardia, nev er occurs A number 
oi cases hav e been recorded m which an ovary has been arrested at some 
point along its line of normal descent through the abdomen, and an 
ovary may sometimes be found in the sac of a congenital or acquired 
hernia. 

Malformations of the Fallopian tube are infrequent, the mon usual 
ate the presence of supernumerary ostia and congenital diverticula 
the latter having an important bearing on tbe atiology’ of extra uterine 
pregnanev 

Malformations of tbe Uterus —Congenital absence of the uterus is 
extremely rare even in cases of so-called ‘ absence of the uterus ' a 
small nodule of fibro-muscular tissue can usually be found. The uterus 
f retails represents the proportions of the uterus as usuallv seen at birth, 
the whole organ being very small and the cervix forming two- thirds 
of the whole menstruation is generally absent The uterus pubescen* 
represents the persistence in adult hie of the organ as found at puberty , 
its length may be normal but it is often narrow and may be acutely 
anteflexed the condition is usually associated with scanty menstrua 
tion dy smenorrhcea and sterility Another class of uterine malforma 
tion is due to defectiv e dev elopment and fusion of the Mu Henan ducts, 
and the defects vary from the presence of two complete uteri (uterus 
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dideliJhys or double uterus ) to a depression in the fundus which 
denotes the slightest degree of imperfect fusion An important form 
clinically is the uterus bicorms with a rudimentary born, in which the 
latter is as a rule attached to the single cervix by a band of fibro- 
muscular tissue Dysmenorrhcea is a common symptom and there 
may be retention of menstrual fluid (bsematometra) m the rudimentary 
horn Pregnancy may also occur in such a horn leading to the 
symptoms of extra uterine pregnancy In all the above malformations 
the cerv ix and vagina may be single or double 

Absence of the vagina occasionally occurs in which case the uterus 
though present is usually rudimentary should the uterus be functional 
the condition of haematometra (retention of menstrual fluid m the 
uterus) will of course result 

Localized atresia is a common defect of the vagina and the obstruc 
tion is usually due to the persistence of a membrane at the vaginal 
orifice — the so called * imperforate hymen ’ The obstructing mem 
brane after the establishment of menstruation obstructs the Bow of 
menstrual fluid which distends the vagina and gives rise to the con 
dition known as hasmatocolpos if the condition is allowed to persist 
unrelieved the uterus and Tallopian tubes may in turn become dis 
tended (hxmatometra and hsematosaljnnx) The symptoms are absence 
of menstruation colicky pains in the lower abdomen and sometimes 
retention of urine from pressure on the urethra The condition 
must be relieved by incision of the membrane and liberation of the 
accumulated fluid which is dark red and viscid 

Malformations of the vulva are usually associated with the various 
types of pseudo-hermaphroditism 


Injuries of the Female Genitalia. 

The female genitalia are in such a well protected situation that 
injuries other than those due to parturition arc rare Injuries to the 
external genitalia may occur from direct \ idence such as a fall astride 
some object or from intentional kicks or blows the hymen and vaginal 
orifice may be severely tom in the newly married resulting in hxmor 
rhage winch may require surgical attention and cases of rupture of the 
vaginal vault from the same cause have been rejwrted Tlie parts are 
richly supplied with bloodvessels particular Iv veins and slight injury 
may cause severe hemorrhage either external from an open wound or 
subcutaneous in the form of a large haanatoma m the pregnant state 
especially or if large varicose veins are present 111 the labia the likelihood 
of severe hemorrhage is greater U a fuenutcima forms the labium 
becomes greatly swollen and discoloured firm to the touch and c\ 
trcxncJy tender and painful suppuration may follow especially if the 
injury is associated with a supcrhcial wound A very large luematoma 
occasir nally arises spontaneously during the second stage of labour 
tracking up the side of the vagina and hindering parturition Occa 
sionally a fall on a stick or paling may result in laceration of tie recto- 
vaginal leptam 

Treatment — Open h-cmorrlngc from injuries to vessels should be 
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stopped by ligature or by packing, or by ligature of the tissue cn masse, 
as indicated b> the nature of the wound Wounds should be cleansed 
by antiseptic solutions and subjected to primary suture, if possible. 
After treatment of the wound the patient should be kept ill bed with 
the hips elevated. A harniatoma should be treated conservatively in 
the first place . but it suppuration occurs, incision and drainage will 
be required If a large spontaneous hannatoma forms during labour 
and obstructs the exit of the child, the swelling must be incised and 
the dot turned out 

Injuries resulting from Childbirth. — Slight injuries in the form of 
laceration of the vagina and jienneum are cxtremelv common, and as 
a rule heal without complications as the result of immediate suture. 
Severe injuries are nowadays met with much less commonly than to 
the past, thanks to the miprov ed standard of obstetrical practice. The 
injuries to be considered here mostly represent the failures in the 
primary healing process They may be considered as follows (i) Un- 
healed lacerations of the perineum, incomplete and complete, (2) un- 
healed lacerations of the cervix, (3) vestco- vaginal fistulre, (4) recto- 
v agxnal fistula 

Lacerations of the perineum are the commonest injuries of the birth 
canal, and are divided into complete and incomplete. In complete 
laceration the sphincter of the anus is tom through, and sometimes the 
rectum itself is laid open lor a considerable distance The symptoms 
of an unhealed incomplete laceration are not very pronounced, and 
consist in discomfort and a sense of weakness in that region, and there 
is a predisposition to vaginal prolapse The symptoms of a complete 
tear are, of course, much more noticeable to the patient and demand 
relief by operation, flatus and fa-cal matter escape involuntarily, es- 
pecially if the motions are loose, and life is thereby rendered a misery 
Treatment — The treatment of perineal lacerations consists in their 
repair by the operation of perineorrhaphy. The first step m the opera 
tion is to excise the superficial scar covering the surface of the lacera- 
tion after which the v aginal mucous membrane, the deeper tissues, and 
the penneal skm are united by sutures, so as to restore the parts to their 
original condition In complete lacerations, the first lmjwrtant steps 
of the operation are the freshening and suturing of the edges of the tear 
in the rectum and the union of the tom ends of the sphincter am 
Lacerations of the cervix, if accompanied by chrome cemcibs and 
erosion, give nse to muco-purulent vaginal discharge, they also pre- 
dispose to cancer of the cervix Treatment consists in repair of the 
laceration by the plastic operation of trachelorrhaphy, or m amputation 
of the affected part and plastic reconstruction of the cervix. 

VtsM.©-va&n.iA fistula are repaired by an operation the principle of 
w hich is excising the edges of the fistula and suturing the openings in the 
bladder and vagma in separate layers 

Recto-vaginal fistula are usually associated with complete laceration 
of the perineum, and are dealt with by the operation above described 
for repairing that injury, especial attention being paid to freshening 
and uniting the edges of the tom rectal wall 
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TROPICAL SURGERY. 

By SIR FRANK POWELL CONNOR DSO, KHS, FRCS 

It is scarcely necessary to insist that there is no essential difference 
between surgery as it is practised in temperate and tropical climates 
Probably it is more difficult to maintain asepsis in the latter, but that 
merely necessitates a more meticulous care in technique than in other 
climes The chief differences which warrant a chapter being devoted 
to the subject lie in the character of the lesions which present them- 
selves for treatment and the striking vanations in incidence due to 
the effects of climate, dietary and other environmental conditions on 
the human organism Space will not permit of these being discussed 
at length, but a few may be mentioned such as the enormous incidence 
of gastro-duodenal ulceration in certain restricted areas, as in South 
India, probably due chiefly to vitamin deficiency, the great frequency 
of buccal and maxillary cancer in districts where plugs of betel leaf 
and lime are chewed, the great prevalence of stone in the bladder in 
certain areas, the much greater frequency of sarcoma as a variety of 
malignant disease of tropical countries These and many other 
surgical problems provide a large field for practice and research 
Many varieties of cutaneous affections occur which are quite unknown 
in temperate regions This is probably due to a more receptive con- 
dition of the skin, and the greater activity of various types of organisms 
which are able to attack it These are dealt with first, and then 
conditions will be considered which result from various tropical fevers 
and intestinal diseases 

Infective Granulomata.— Diseases of temperate climates, such as 
tuberculosis and syphilis, are well known in the tropics, but we have 
also to consider others w hich are peculiar to hot countries The follow- 
ing is a convenient classification 


(а) Tuberculosis. 

(б) Syphilis 

(e) Frambaesia (or yaws). 
id) Leishmaniasis. 

(e) Tropical granulomata, including granuloma venereum, 

inguinal lymphogranuloma (or climatic bubo), diffuse 
spirochetal papillomatosis 

( f) Granulomata caused by pathogenic fungi Actinomycosis, 

mj cetoma, blastomycosis, rhinospondiosis, mossy foot. 

(g) Rhmosderoma 

Tuberculosis is a very common disease in hot countries, and is 
responsible for an enormous mortality. The disease is widespread, but 
*595 
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particular!} fa\ours hot ard moist districts ard the deep ''alleys of 
mountainous tracts Aboriginal tribes In ing remote from civilization 
may be free from infection but suffer more severel} "hen the} arc 
contaminated b} intercourse with more populous areas 

\11 clinical and pathological types of tuberculous disease occur but 
surgical lesions are less common than m colder and less sunny regions. 
<tkm lesions superficial l}m{ihadenitis and even bone and jomt in 
fection axe not as much ui evidence. Pulmonar} and generalized forms 
of tuberculosis are frequently met with alone or complicating other 
surgical diseases Masses of tuberculous granulation tissue or of 
breaking down in caseous areas are most olten seen m individuals of 
low resistance or those coming from localities where tubercle is little 
known Intestinal and mesentenc involvement arc much rarer than 
in Europe suggesting a lower incidence of bovine tuberculosis but it 
must be remembered that unboiled milk is seldom used b} residents in 
the tropics Curiously tuberculous lesions of the lleo-orcal region of 
the bowel m adults are not v ery uncommon and maj be mistaken for 
a new growth 

Syphilis. — This world wide disease is exceeding!} common in tropical 
lands except among isolated tnbes. In Lganda 50 per cent of the 
inhabitants were found to be infected (Lambkin) The disease is re- 
garded as of no importance among the ignorant and w orking classes 
owing to the fact that the earl} pnmarj and secondai} symptoms 
produce little suffering 

The primary Uston 0/ acquired syphilis is as often as not unnoticed 
owing to carelessness and because of the common incidence of soft 
sores and mixed affections which appear much earlier and attract more 
attention Phagediemc ulceration is olten seen and ma} cause much 
local destruction The typical Hunterian chancre is comparative!} 
rare extragenital chancres are generally allowed to run their course 
without an> specific treatment In females the difficulties of diagnosis 
are accentuated b> greater diffidence in seeking medical a.d, and owing 
to the fact that the lesion may be more concealed and is more liable 
to be complicated b} gonorrhma and soft sores than in the male 
Owing to these various circumstances it is inadvisable to accept the 
patient s statements when noting the case-histor} It is necessary to 
relj entireh on a bacteriological examination or the Wassermann 
test 

The secondary stage of syphilis may also be missed b} patients in tl e 
tropics This is not to be wondered at in the case of pigmented «it.ins 
and when the bod} is covered with pnckl} heat and various, parasitic 
don eruptions The early tosedai rash is nut easi’ij identified except 
ui its later stages when the site of each macule becomes pigmented. 
Papular and pustular rashes are not uncommon quite early in the 
secondai} stage and scab formation ma} be exaggerated producing 
a rupial appearance 

Mucous membranes are Ie>» affected than in European countries 
and sore throat is less complained of but condj lomata round the anus 
are vex} common Irregular fever may occur and ma} be mistaken 
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for malaria, and in Europeans tropical conditions seem to produce a 
greater liability to meningeal involvement late in the secondary stage 
marked by headache and nervous irritation Ocular signs are very 
common, particularly intis and lead to much impaired vision in un 
treated cases . ,, , . , 

The tertiary stage of syphilis does not produce anything like as much 
disability in hot countries as Mould be expected when one considers 
the almost universal distribution of the disease m some localities It 
is true that horrible mutilations of the nose and naso pharynx are met 
with, but these are not very common Among the commoner tertiary 
lesions are bone auctions, such as periostitis subacute osteomyelitis, 
and caries , ophthalmic nervous lesions are seen in great numbers . para- 
syphilitic nervous lesions are quite rare vascular complications are most 
marked at the aortic base and aneurism is seldom met with The m- 
frcquency of parasyphilitis lesions may be accounted for by a smaller 
incidence of flic neuropathic form of syphilis but it is probab y due to 
the fact that the infection is less often driven into the deeper tissues by 

Pa C t "' t S m Svl,f,s is responsible for an enormous infant mortality 
and for gummatous lesions involving mucous membranes, bones, and 
viscera S ThSe are not as commonly met with as would be expected, 
and^this is probably explained by the fact that most cases of severe 

refa - to p**? ,he *">r 

where the dVsease has been in existence since its introduction into the 
Old World In newly infected regions it runs a much more acute 
course 

„ v „„, c ,c •> snecific contagious disease characterized by 
Frambcesia, or Jaws, P in restricted areas of the following 

a granulomatous eruption K ^ MaIay states. West and East 
tropical countries Paclfic islands, and Africa The causative 
mgam smTs^ronema pertenueiCasteWau.), which is morphologically 

identical resembles syphilis, and the Wasser 

Clinical Feature ^ m both diseases, but there are various differ- 
mann reaction is p sitn/e^ d ^ i ate r The infection is conveyed 
ences which ^ will dtrect i y or by means of flies and other insects, 
through abra ^ed ski ^ cr0 ^ ded people all are infected sooner or 
and among pnmit dence of ante natal infection, and the disease is 
later There is in and ^eng males One attack confers con 

sidprabi'e immunity An »■ s ™‘ oms *” ^ 

de The b pn“«'S C T“iou “suully appears as a papule from two to tliree 

scabbed ulcer. . j t j ie following regions being most often m- 

Th i C S d te /h% Svve?lS am;, thigh, buttock, and breast If untreated, 
y° Ive J * , 1 usually continue into the secondary stage Symptoms, 
such as fever and headache, together with vague pains in the body. 
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may appear, and the primary jaw itself may cause pain and irritation 
for a few days , , , 

The Secondary Stage is marked by an eruption which appears ten 
to t\\ elvew eeks after infection as multiple papules, scattered or in groups, 
which develop into the characteristic ‘ framboesia/ or yaw s This may 
be preceded by a fine desquamation in patches The lesions are insensi- 
tive, but the adjacent skin may become very' irritable The Wasser- 
mann reaction begins to be positive about the eighth week, and is well 
established at the end of the secondary stage The typical * yaw ‘ of 
the secondary stage is pathognomonic ol the disease when it is fully 
developed after ten or fifteen days A raspberry like excrescence is 
extruded through the epidermis, it« centre becoming capped with a 
yellowish crust and the edges everted (Fig 936) The specific organism 
(S perlenue) may be found in the serous exudation beneath the crust, 
and m the juice of the adjacent lymph glands In atypical cases, a 
syphilitic rash may' be closely simulated The rash slowly disappears, 
but may be present up to a y ear, and 
late secondary lesions may persist even 
after two years 

The Tertiary Stage cannot always be 
recognized at first Typical tertiary 
lesions are found on the hands ana 
feet, in the bones and joints, in the 
naso-pharynx, and as extensive ulcera 
tions in other parts of the body In 
contrast to syphilis, vascular and vis- 
ceral lesions are rare, and nervous 
lesions are doubtful Some of the 
commoner types of tertiary manifesta- 
tions are the following Keratoderma, 
particularly of the hands and feet, 
associated with deep granulomata 
under the skin called 'crabs,' which 
produce very painful ulcerations and 
fissures, diffuse periostitis and osteitis, 
with areas of softened bone seen by 
X rays resulting i n painful bony and 
joint deformities, more doubtful late 
para yaw changes comparable to the 
tabetic and other parasyphihtic lesions of syphilis 

Three peculiar conditions believed by most authorities to be late 
yaws lesions remain to be described, these are gangosa, juxta articular 
nodules, and goundou 

Gangosa \s a naso pharyngeal affection producing extensive destruc- 
tion of the bones and soft tissues of the nose and palate, the larynx 
being usually spared Progress is very slow, and arrest may take 
place even without treatment at any stage This is the only type 
of yaws ulceration which involves mucous membranes 
Juxta-arhcnlar Nodules are now accepted as a tertiary manifestation 
of yaws involving the long bones in the neighbourhood of joints such 
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as the knees. They are not painful, but are likely to break down If for 

any reason they are found to be inconvenient, they may be removed 

S “ooS,aou .s the name appl.ed to symmetrical hard nodes «ht dl are 
found to lie growing from the upper part of the nasal procrases of Me 
superior maSte, iSid the nasal bones in mdmdedstvho mayidso 
have osseous elevations on the clavicle mandible, etc They are 
belie\ed to be tertiary yaws growths, and begt . Growth is 

acute inflammatory elevations of the surface of the ^ 

The hyperostoses may be removed surgtc: the dinl eal 

-Diagnosis — A typical case i V ; i hot]l ], ac tenDlogically and 

features, but its resemblance to syph , bo,h diseases may occur 
clinically must be kept m mind. ™hihs in that there is no 
at the same time. Yaws differs fr ° i„c ]0n JS usually extra- 

evidence ol antenatal infection. the pn ry d f the most 

gemtal the eyes mercury has 

part , the vascular and nervous sysie efficacious 

no specific action. 1 trea !Tm2curv\s of little v alue^against infection by 
Treatment —Although mercury g ^ b , smut h are markedly 

S pertenue, the salvarsan group ® 0 b.jio n may cure yaws in the 

effective One full injection injections at 

primary or secondary stage.b t s j g numbers of individuals, 
weekly intervals For the tr em ^ ta f has bee n found effective 
!°„^“anm£tVccmmuu.ty, efforts must be unremitting m 

below the knee, with the*® J nd has been called ' sabre tibia; * 
occurs in Australian a dot g tbe sl t U ation of maximum de- 

The actual deformity van gr the centre o{ the t ,b ia Radio 

formity is either about or th ckenm g of the compact bone in the 

graphically, there is "linked jmchemng^^ m ^ the ve[y ad . 
region of the bowing , muscles become weakened and fail to 

vanced cases, when tii , acement of t h e centre of gravity In 

compensate the fonv .“ f mav occur over the thickened bowed 
old standing cases ulceration 3 
portion of the tibia 

on infection widespread in the tropics, and most of 
Leishmaniasis is ari 0 { sur gical importance The following 

the clinical B J? n “ eS |r a i a azar and dermal leishmanoid. Oriental sore, 
are some of these lelshmamasis , espundia or naso-pharyngeal leish- 
diffuse cutaneou Donovan body, the causative orgamsm in 

maniasis the ~ d body 2 to 4 /a in length, with an oval tropho- 
this disease, 1S a ,, ro d shaped rhizoplast They may be found m 
nucleus and a . mostly inside endothelial cells The mode of 
very large num worke d out very clearly, but this will be referred 
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to again An interesting recent discover} is their presence m large 
numbers m some cases in the mucou» membrane of the tonsils ana 
naso-pharynx When cultivated outside the bod} they assume the 
form of motile flagellates The tropical fev er hala azar is a generalized 
form but its surgical aspects must be de 
senbed 

Oriental Sore is also known b} various other 
names such as Bagdad boil Delhi boil Biskra 
button etc and as the names suggest this 
cutaneous form of leislimamasis occurs in 
many of the hot and dry regions of the tropics 
Oriental sore ma> be single or multiple appear 
ing chiefly on the face and extremities and is 
hrst seen as cutaneous nodules After some 
da}S or weeks they become granulomatous 
and begin to break down into scabbed ulcers 
Some extension may occur at the edges, but 
no great size is reached except by the coal 
escence of several sores (Tig 93,) If un 
treated this chronic stage is maintained for 
several months after w hich slow healing occurs 
leaving an ugly and depressed scar The leishmama parasite found in 
Oriental sores has been designated L Irobica and is morphological!} 
indistinguishable from L donavant It is lound in large numbers inside 
the large mononucleate cells which form 
part of the intense cdlular exudation 
which occurs beneath the growing edge of 
the sore The presence of ordinary septic 
organisms has the effect of driving the 
parasite into the deeper parts of the 
uiflamed area Experimental evidence 
favours the view that the ordinary mode 
of infection is by means of bites of sand 
flies such as P papalasn but there is 
evidence that direct transference of the 
organism is possible on abraded areas 
Treatment is best effected by means of 
intravenous injection of one of the anti 
mony derivatives Sodium or potassium 
antimony tartrate is giv en up to a total 
of 20 to 30 grains in ten to twenty injee 
tions healing is slow but steady Fouadin 
is also recommended in doses of 05 to 
5 c c A more rapid method of treatment 
is by berbenne sulphate injections round 
the edges of the sore in 2 c c. doses of a 
l per cent solution When the sore is very septic the cure will be 
expedited by judicious scraping and cleansing Various other local 
methods of eradication are practised such as b> carbon dioxide snow 
\ ray exposure ionization etc. It is important to remember that 
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the deeper areas are invaded by the parasites, which extend a good 
deal bejond the apparent edge of the sore 

Dill use Cutaneous Leishmaniasis differs in no essential respect from 
Oriental sore but it is convenient to describe the condition separately 
to draw attention to the fact that these lesions are of a diffuse character, 
and may slowly progress for years They are more often met with in 
districts where moist heat prevails (Fig 937) Diagnosis must never 
be made on clinical appearances alone as the effects of secondary sepsis 
and partial attempts at cure may alter the character of the granulo- 
matous area, so that ulcerative papillomatous and keloid types may 
result (Figs 938 and 939) 

Espundia, or naso pharyngeal leishmaniasis is prevalent in many 
parts of the South American continent, and is a much more serious 
and destructive form of the disease The causative organism is 
indistinguishable from L tropica and has been named L braziltensis 



It is probable that the infection is earned by a phlebotomus, as in 
the case of Oriental sore Clinically this disease begins as a sore on a 
mucous surface, and this gradually heals like an Oriental sore, but 
months or even years later secondary ulceration appears in the mouth 
or naso-pharynx. This results in a very serious destructive process 
resembling a gummatous ulceration, which gradually proves fatal if 
ww^vecked by treatment Fortunately antimony has a specific action, 
and a course of 20 to 30 grains subcutaneously generally suffices, if 
local surgical cleansing is earned out and powdered antimony taitrate 
is applied to the ulcerated surface 

Tropical Granulomata. — The following are the more important 
granulomata met with in the tropics which merit a brief description 

Granuloma Venereum is a distinct form of granuloma, believed to 
be acquired during sexual intercourse, which is well known in some 
tropical countries eg India, Southern China, Pacific Islands, West 
Afnca, South America, North Australia The zetiology of the disease 
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has not been satisfactorily worked out but it is probable that the body 
originally described by Donovan in 1903 is the responsible organism 
and recent work in Madras points to this being a capsulated bacillus 
They occur m the large mononuclear cells Pathological examination 
of the affected tissues shows numerous nodules made up of round cells 
near the edge of the ulceration with much o\ ergrowth of the papula 
and interpapillary processes The epidermis is altered and broken 
down m places while the normal connective tissue strands beneath the 
epidermis are replaced by inflammatory and plasma cells grouped 
around hair follicles in healing areas fibrous tissue predominates 
The clinical features of an established case seen months or years after 
infection present a characteristic picture. The disease is commoner 
m females and occurs after puberty and up to fifty years of age The 
affected area in the inguinal region and adjacent parts is granular with 
glazed patches the edges are raised and have a circinate outline and 
m places healing is attempted under a cracked pigmented and 
scabbed surface The usual history ia that the disease began as a 
small papule which appeared a few days after sexual intercourse 
Contiguous surfaces between the scrotum and thigh or scrotum and 
penneum are commonly involved. Diagnosis is usually made from 
the characteristic appearance and clinical history but histological 
examination may be necessary to exclude lupus or epidermoid cancer 
Treatment is not always satisfactory Foul granulations should be 
cleaned up by scraping and antiseptic compresses. Injections of tartar 
emetic if persisted in are generally efficacious and X ray exposure 
will hasten recov ery Recurrence is to be expected unless all parts of 
the ulcerated areas are patiently dealt with 
Inguinal Lymphogranuloma (Poradenitis venerea. Climatic Bnbo) is 
a very chronic type of venereal lymphadenitis which most commonly 
occurs in the Malay States China and Japan and more rarely in other 
parts oi Asia Europe and America A history is generally obtained 
of an infected abrasion discovered after sexual intercourse \ flood 
of light has been cast on this and kindred affections such as genito- 
ano-rectal ulceration and stricture in both sexes and the elephantoid 
ulcerating condition named esthiomene in the female by the recent 
discov ery that they are all due to the same ultra microscopic virus 
This was made possible by the introduction of the Frei intradennal 
test earned out by injecting a saline solution of stenle pus obtamed 
from an infected area. This discovery has opened up a new chapter 
not only in tropical surgery but also in that of temperate climes 
Those who wish to pursue the subject further are referred to the 
interesting monograph on the subject by Hugh Stannus entitled A 
Sixth Venereal Disease The characteristic feature of this infection 
is that it has an intense affinity for the lymph glands unlike granuloma 
venereum which attacks the epidermis and dermal tissues only The 
prominent clinical features axe subacute inguinal lymphadenitis per 
sistmg for weeks or months accompanied by irregular fever and 
usually resulting in breaking down of the affected glands with ulcers 
tion oi the neighbouring tissues and slan (Fig 040) In the female 
the primary venereal sore often occurs in the region of the fourcbctte 
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and the lymph glands invoked are those in the pelvis particularly 
those close to the rectum Very intractable inflammation may follow 
and in the later stages stricture of the rectum and elephantoid enlarge 
ment of the labia with ulceration The inguinal glands may also be 
affected as m the male subject No evidence is available to connect 
the disease with the ordinary venereal infections Treatment in the 
past has been by surgical excision and in less severe cases by mtra 
venous injections of tartar emetic or iodine In recent years striking 
results have been obtained by protein therapy Intrav enous injections 

of a T A B vaccine were first used for this purpose a first injection 
of 100 millions with an increase of 30 millions per dose at intervals 
of four or five days up to 300 million dead organisms Intravenous 
injections of various antimony preparations such as neostibosan and 
stibenyl, have also been used with good results Locally, surgical 
cleansing is essential 
fistulous tracks being 
opened up where 
necessary 

Diffuse Spirocluetal 
Papillomatosis has 
been described par 
ticularly in Egypt by 
Madden, as a definite 
clinical entity This 
is to be considered as 
distinct from second 
ary spirochetal in 
fections of chrome 
bilharzial or other 
ulcerations Primary 
spirochetosis of this 
type may involve 
the lips {granuloma 
labiale) and also 
other muco-cutaneous 
areas The disease 
may assume a granulomatous or ulcerative character, closely resemblmg 
epidermoid carcinoma When left untreated, the tissues are steadily 
destroyed Diagnosis may be effected by examination of histological 
sections stained for sptrochastes, and the specific action of salvarsan 
and its derivatives will afford further evidence in this direction 

Graaulomata caused by Pathogenic Fungi are well known in hot 
countries, and some of the more important of these are discussed below 

Actinomycosis is a streptotlirix infection which is not very un- 
common m temperate zones, and has already been referred to on 
p 190 In the tropica it very rarely attacks the jaw. but infection of 
the skin and subcutaneous tissues, lung and pleura, liver and 
intestinal tract ma> be observed (tig 941) When the appendix 
or ileo-c£ecal region is involved, the symptoms closely resemble those 
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of chronic dysentery In later stages a mass may become obvious 
simulating a new growth or tuberculous inv asion Details of pathology 
and treatment are dealt with on p 397 

Mycetoma is another fungous disease found in many parts 01 India, 
and may be met with in any hot country The specific organisms 
have been variously classified but the various groups need not be 
described here The subcutaneous tissues particularly of the feet 
are most often attacked but in some forms such as the actinomycotic 
variety, the internal organs may also be involved Clinically, myce- 
toma usually begins as a chronic affection of one foot, resulting in the 
formation of one or more painless nodules Extension slowly occurs, 
accompanied by breaking down and a viscid discharge results which 
often contains black yellow, or red granules Pain becomes a promi- 
nent feature as the deeper tissues arc inv olv ed and a shapeless foot 
with unequally retracted toes and many sinuses in various stages of 



Fig 941 — \cnvomcosis of B*ck 


activity is the outcome of the disease Pathological examination of an 
affected foot or hand reveals areas of softening in which the mycelium 
and spore-hke bodies are found alternating with areas of very dense 
fibrosis All tissues down to and even including the bones are 
ruthlessly destroyed the tendons and nerves surviving the longest 
(Fig 9+2) The adjacent lymphatic glands may be involved by 
secondary infection or by actual extension of the fungus Treatment 
is very unsatisfactory in the absence of any specific drug Amputation 
is often necessary to free the patient from a painful and useless member 
Short of this drastic treatment the only procedure w hich has been found 
efficacious to allay the constant pain is multiple diathermic puncture, 
the needle being pressed bone-deep into painful areas 
Blastomycosis is a fungous disease due to infection of the skin and 
subcutaneous tissues by a yeast like fungus (saccharomyces) A 
chronic dermatitis of the buttock perineum or axilla may be due to 
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this cause The cltntcal features do not always conform to a single 
type, and the history is not easily obtained owing to the gradual onset 
and chronic character of the affection The skin and cellular tissues 
become involved in a granulomatous lesion active in some parts and 
scabbed or keloid in others fFig 943) There is often a foul discharge 
due to mixed infection ana necrosis of skin and subjacent tissues 
More serious types of the disease are known where mucous membranes 
are involved e g lingua nigra and systemic infection may occur with 
fatal results owing to extension to the lungs liver and other viscera 
The term ' gummomycosis has been given to clinical types and gumma 



X ic — Mice rev* or Madera Foot 
(Courlctj of Dr Jones and Dr Alden ) 


hke characteristics The diagnosis can only be presumptive unless 
confirmed by bacteriological examination of smears or pieces of the 
affected tissues It is easy to identify the yeast like organism in most 
cases but the possibility of casual secondary infection by fungi must be 
borne in mind Agglutination and complement deviation tests have 
been usefully employed Treatment is not very satisfactory The 
affected area should be thoroughly cleansed by hot antiseptic com presses., 
and foul patches excised or scraped Large doses of potassium iodide arc 
generally beneficial and ray exposure will hasten healing Recovery 
is usually very «low, owing to the chronic nature of the disease 
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Rhmospondiosis is another granulomatous condition due to a yeast- 
like fungus Bhmosportdtum seeben, which is met with in many parts 
of the tropics, and produces chronic 
lesions of the nose, eye, urethra, and 
other mucous surfaces The parasite 
was first described in the Argentine 
and was discovered independently in 
Calcutta by Vaughan in 1894 and 
described by O lunealy It is con 
sidcred to be a pby corny cete The 

affected tissue becomes riddled with 
minute cysts 025 to 3 mm m diameter 
each of these becomes filled with 
daughter spores which escape when 
mature ana involve the surrounding 
parts and lymphatics Clinically a 
granulomatous polypoidal, or ulcerat- 
ing area is noticed most commonly 
m the anterior part of the nasal 
mucosa producing a strawberry like 
appearance Growth is quite slow, 
and local excision or destruction by 
the cautery can be readily effected where the disease is not advanced 
In more accessible places and when larger areas are involved 
injection of tartar emetic in ordinary 
doses has a specific action 

Rhmoscleromais a progressive granu 
lomatous condition generally involving 
the nose palate pharynx or larynx 
It has a wade distribution over India 
Sumatra Brazil South and East 
Europe and Egypt so that it is by 
no means confined to tropical lands 
Firm and nodular swellings in the 
skin or mucous membranes are charac 
tenstic of the disease and its slow 
but persistent growth is not usually 
arrested except by thorough excision 
The aliology has not been satisfac 
tonly worked out but the causative 
organism has been identified as a 
bacillus (B rhinoscUromalus) which re- 
sembles Fnedlanders pneumo-bacillus 
in its physical characters Exagger 
ated and neglected cases axe met with 
in the tropics in which overgrowth or 
ulceration has caused deformity (Fig 944) and it is probable that in 
such cases as the hippopotamus man a secondary sarcomatous change 
has occurred The granulation masses consist of firm connectiv e tissue. 




Fig 943 — Early Case of 
Blastomycosis 
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with hyaline masses or collections of vacuolated cells, containing the 
specific bacilli Treatment is very unsatisfactory, unless total excision 
is* possible X ray radiation is beneficial after the accessible nodules 
have been removed surgically 

Suracal Complications ot Tropical Fevers -Host of the acute specific 

thiT surgical cornphcations* of' 'thSe^vcTbut the mSt “important 
''''Mataru-Himorrhages from mucous membranes and post-operative 

W=HS£2H3£s5^ a 

splenic disease , malignant tertian malaria, such as 

neuralgia visceral compilations . 01 m S abdominal lesions 

^SastsaasSw® •* • h — 

globinuria du . e lre“oth short and very acute fevers 

Dengue and Sandfly Fever . anc j c \cn cause death 

produce arthritic sequel, of varying 
seventy, Lit seldom well known types, of which 

Human Trypanosomi^^s^ in t«^ Mdr r f gJ 

two are African, and caused o\ s T mtf| (Chagas’ 

spectiv ely and one is b consulted in T gambtensc infections for 
disease) The surgeon I ? y (i ^ matory signs, such as lymphadenitis, 
various skin eruptions for mdamma^ ^ ’ nmQUS symptoms , ,n- 
orchitis, PCriOStlt^ ^ 'S' convulsions, pointing to a lesion of 
eluding neuralgias, p^aijscs. rho j„ lcnse Elections run a mudi 
the central nervous system 1 ' d bl glandular enlargements 
acuter course, mark , cd , Brazil and Venezuela. In 

Chages disease attacks anasarcl . there is enlargement of the 

addition to fever and genera h spleen and livcr t h c central 

thyroid and ly mphatic glands and c, P 

nervous system is involvcdi IromTFcvcr. due t0 > nfcctl0n by Lenh- 

Kala-Azar is an acute £ spleen found m this disease is 

mama donoiam The gr ^ , but vanous other surgical com- 

not amenable to surgical * from various mucous membranes 

plications may occur .*£ , ncrcasc d h ability to post-operative 

arc a feature of the disease, mi Gfadlia j M j painless enlargement 
bleeding must be kept m n or „<>,„ 1S common, and thc 

of thc lymph Sractcd from such glands Septic 

spccihc organism is found 1 serious, and in thc mouth may 

complications arc the condition known as ’cancrum 

terminate in gangrene, producing 
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ons/ or in other parts of the body may result in * noma,’ otitis media, 
ischio-rectal abscess, or gangrene, etc 

Rat-Bite Fern is caused by infection with Spirillum minus from 
the bite of a rat, after about ten da} s’ incubation A relapsing fever 
results, associated with signs of acute inflammation about the wound. 
The condition is important surgically because it is by no means un- 
common, and it is often mistaken for cellulitis due to ordinary secondary' 
infection Appreciation of its aetiology will enable prompt treatment 
to be earned out by means of intravenous injections of novarseno- 
billon 

Oroya Fever and Verruga Peruana. — The former, known also as 
Camons disease, is an acute fever occurring in Peru and certain 
v alleys of the Andes It produces rapid emaciation and sev ere anayma 
of the pernicious type Closely associated with this fev er is a granu- 
lomatous condition known as verruga peruana, which is now believed 
to be due to infection by a specific organism, Bartonella lacilltfonnis, 
common to both conditions The eruption resembles that of yaws, 
except that mucous membranes are also affected and some of the in- 
dividual gianulomas may become large and pedunculated, and, being 
cavernous in structure, may' cause dangerous bleeding. No specific 
treatment is known, but surgical excision or diathermy must be re- 
sorted to for serious haemorrhage from accessible areas 

TJndulant Fever, or Malta Fever, is by no means confined to tropical 
countries, but among its many complications there are some which 
the surgeon will be (ailed upon to treat, and when these occur during 
periods of remission or of low fev er, a suspicion of malaria or rheumatism 
may be aroused and the true diagnosis missed Various types of 
inflammatory' disturbance occur, such as orchitis, parotitis, mastitis, 
boils and abscesses, neuralgias and chorea, transient arthritis affecting 
one or more joints, phlebitis, and mucous hemorrhages. 

Fevers oj the Enteric Group. — The surgical complications of this 
group oi infections are well known in temperate countries, and a refer- 
ence to an authoritative book on the subject* reveals a list of twenty- 
eight such complications which may occur during the course of typhoid 
and paratyphoid fever alone. In hot countries the enteric fev ers are 
more prevalent, and it is the experience of most practitioners that the 
disease runs a more sev ere course, and the liability to serious complica- 
tions is much increased Bacillus call and other bowel organisms, 
such as B facalts alkaligenes, are also to be remembered in this con- 
nection \ very fatal form of multiple liver abscesses is well known 
to be due to B coll, as also infection of the urinary tract, causing pye- 
litis and cystitis Appendicitis and cholecystitis, otitis media, arthritis, 
tonsillitis abscesses, and hails are a. few. of the important surgical 
complications which may occur, and in some instances lead to septi 
esmia Infection is carried from the bowel in post typhoid and post- 
dysentenc cases through abrasions of the intestinal mucosa, or as a 
result of greatly lowered resistance 
The crtiology and treatment of the various tropical fevers which have 
been mentioned above must be carefully studied in books on tropical 
* Surgical Aspects of Typhoid and Paratyphoid Fevers {\\ ebb-johnson) 
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medicine, if the surgical complications for which they are responsible 
£e to & dealt with properly Kala-azar, for instance, can now be 
most efficiently treated by tartar emetic and various other organic 
antimony compounds, such as neo stibosan (ho 693) Specific treat 
ment, where possible, is obviously the first essential when treating 

"KISSSK summarize here the tropica, fc*. rvhich are 
responsible for the production of two important surgiral signs ” a " lel 5 ' 
lymphadenitis and ]aundice Acute lymphadenitis. generally 'Am 1 to 
the area of primary infection, occurs in plague and f , ev ' r . 

Filarial enlargements of lymph glands ore of , var ! t °" fjj, elands 

usually associated with other filarial signs, in dunaUc 1 b " b °“^f 

abscess 

of the dysenteries and tl surg £ are inudi more 

pottance in tropmal countries mi WP h ^ch ,, ltIe to0 wn in 

common, and certmnvariet es are h , h e following important 

cold countries We lav t° “ ButaM&l foslotyhca, and 

dysenteries AmteluC DrrentOTjCa ^ due , 0 Ba i alUlilum co h 
other less important Bacillary Dysentery, caused 

Letshmama donovani LamM . may be caused by Schistosoma 

ind not ,n,requmt,y 

secondary to amcebic or Dysentery are very important, as 

The Surgical Aspects o o{ thg body and produce patho- 

E histolytica may tra’ v< * £ * 1S app Ued to such infections The 

genic effects the term i pathology of its invasion of human 

l,fe history of the % ffoJTt to say that pathogenic 

tissues cannot be d f^ lcr0SC0p i C sections to advance in the forefront 
amoebae can be seen reac h the deep lymphatic spaces and enter 

of bowel lesions unt y spre ad to neighbouring tissues and to 
portal radicles, and 1S not difficult to understand The 

distant organs, which follow may be considered according to 

theeffccts°puoduced m the bowel, in contiguous tissues, and in distant 

organs , ot the Bowel may result in hemorrhage and 

Amcebic Ulceration “ c i oca | lze( j co litis, producmg conditions 
perforation, acute or eyen gangrene Q f the bowel wall, fibrous 
resembling app d ad ] ieslon5 carcinoma, mtussusception, diverticulitis. 
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periproctitis. and fistula in ano hemorrhoids and polypi Extension 
oi the amcefcic infection to neighbouring parts nay result in acute or 
chronic peritonitis. pencacal or pen colic inflammation or abscess or 
similar processes involving the perirenal or penproctal tissues. The 
invasion of more distant organs and Ussues 15 of cv en greater import 
ance m tropical ■mrgerv,. especially as regards, the effects on the luer 
by extension along the portal routes. Complications which, may be 
thus produced include hepatitis and hepatic abscesses, cholecvstitia. 
invasion of the pleura and lung splenic ard renal abscess, cerebral 
abscess. c\ stitis and epididymitis, arrhoai* and lymphadenitis. Space 
forbids a full description ol these numerous, complications, but a bnef 
account of hepatitis and In er abscess is essential 
Amccbic Hepatitis and hiTer Abscess may occur during any stage of 
the bow el infection, and e\ en m cases where there is no clinical evidence 
of dy«enter\, so that the surgeon in the tropics must always keep in 
mind the poaSibihtv of this occurrence The presence of ametba: 
between the lit er cell* causes inflammation and later necrosis of lit er 
tissue, but it is usually impossible to ascertain at what stage an actual 
alwess has begun to form In considering the clinical features of acute 
amoebic hepatitis and lit cr abscess certain prick, posing factors must 
be kept in mind, such as race, sex age, and various causes which lower 
the local powers of resistance particularly alcohol Infection of the 
liter is commonest among males between the ages of twenty and forty, 
and in low lying and humid localities The onset of acute hepatitis is 
characterized by set ere pain and terdemess over the liver, with some 
enlargement ol that organ, remittent feter, and high leucocvtosis, there 
is always a favourable response to emetine. Examination with the 
X ray screen shows, some di placement upwards, with little or no ex 
cursion The attack may begin with a ngor, and dulls are complained 
of the tongue is furred there is sweating and sometimes jaundice 


mentioned ■ugns, and m addition other signs may' be noticed, riz. pain 
referred to the right shoulder, rigidity of the upper segment of the right 
or left rectus inflammatory signs at the base of the right lung due to 
localized pleurisy or oedema, and fluctuation or actual evidence of 
a pointing ab-cess may be present A tropical In er abscess is most 
often situated in the upper and back part of the right lobe, and mover 
73 per cent of cases is solitary Typical In cr pus is of a chocolate 
colour but m old cases it may be dirty white or muddy In o\ er 90 per 
cent, of cases E histolytica is theonlv organism present . microscopically 
ted cells leucocytes and irver debris are found, and amoeba* are only 
present m the abscess wall or in thick debris. Extension of a lner 
abscess may occur m various directions, \bscesses of the right lobe 
most often involve the base of the corresponding lung, while on the 
left side the pus generally points forward in the epigastrium or it 
in\ oh es one of the surrounding organs. Resolution or enev atxnent may 
occur spontaneoush but usually this is the result of specific treatment. 
Treatment of aente amcebic hepatitis has been rev olutioruzed by the 
introduction of emetine hydrochloride. Intramuscular injections of 
| to 1 gram are giv en daily up to a total of ten or twelv e do«es. This 
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drug has also by its amccbicidal effect a specific action on the bowel 
lesions, but in obstinate cases other drugs such as emetine periodide or 
yatren, may be tried Clinical experience has proved that these 
methods of treatment may also be efficacious in cases of established 
liver abscess, but it is unwise for the surgeon to rely on them entirely, 
and when pus is suspected or proved to exist it is necessary to arrange 
for its evacuation Aspiration is by far the best method to adopt for 
this purpose, as an open operation introduces the grave risk of mixed 
infection A spot is selected tn the anterior axillary line in the eighth 
or ninth space, and an exploring needle 3 to 3J inches 111 length and 
No 9 bore (metric gauge) is inserted up to a depth of about 3 inches 
in an inward, backward and slightly upward direction If pus is 
discovered by suction on the first or succeeding punctures, it is better 
to introduce a larger cannula (No 16) along the same track, so as to 
evacuate the cavity as completely as possible, and to remove the 
fibrinous sloughs which are nearly al«ajs present The cannula is then 
withdrawn, a stitch inserted to dose the small skin opening, and a firm 
bandage applied over the dressing A second or third aspiration 
may be necessary if the cavity refills, but if very definite progress 
is not made after successive evacuations, arrangements must be 
made to drain the cavity through the aspiration tube or by open 
operation. 

Treatment by open operation is necessary under certain conditions, 
eg, for anterior abscesses of the right or left lobe, for multiple abscesses, 
for dccp-scatcd abscesses such as those occurring m the Spigelian or 
quadrate lobes, or of the suprahepatic or perihepatic variety, and for 
cases of mixed infection Such operations are generally carried out 
by the epigastric route, the lateral transpleural route, or by the posterior 
route The mortality of amoebic abscesses has been very greatly re 
duced during recent years by the introduction of emetine and the 
aspiration method of treatment, for which we are indebted to the work 
of Sir Leonard Rogers in Calcutta It is only in cases of exceptional 
severity', in neglected or undiagnosed cases, and in cases of multiple 
abscesses, that a fatal result is likely to occur 

The Surgical Complications of Bacillary Dysentery are also very 
numerous, but need not be discussed here at any great length The 
bowel itself may suffer m the following ways Hemorrhage and per- 
foration, localized sloughing or gangrene, cEcitis or appendicitis, 
abscesses and sinuses in the mucous membrane, haemorrhoids and 
polypi , fibrous thickenings, stricture and adhesion to adjacent structures, 
diverticulitis, intussusception, carcinoma. Extension of the uiflam 
matory process to neighbouring tissues is not nearly as likely to occur 
as in the case of amcebic dysentery, but localized or general peritonitis 
may follow a leak in the bowel, and various complications result from 
burrowing abscesses Secondary complications due to infection of 
distant parts by the specific organism, or some other organism intro- 
duced through dysenteric lesions, are important. The liver is not 
picked out in the same way as m amcebic disease, but very severe m 
lection may occur, resulting in pylephlebitis or multiple abscesses and 
pyiemia Cirrhosis of the liver is a later complication Other well- 
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known sequela are conjunctivitis and intis cysio-py ehtis uretintis 
and arthritis .... , . , . 

The arlhnla which follows attacks of bacillary dysentery lias been 
recognized from ancient times This may take the form of a poly 
arthritis or a single joint may be involved the knee the ankle elbow 
hand shoulder and wrist represent the order of frequency of move- 
ment It is generally in the later stages of the disease that the com 
plication occurs and this is another instance of infection being earned 
to distant parts from the infected bowel Joint affections occur in 
about i per cent of cases and are more common m «ome epidemics 
than in others The seventy of the attack vanes from a mild disturb- 
ance without effusion to severe arthritis involving ligaments and 
cartilage with a liability to false ankylosis or deformity 
Surgical aid may be required in dy senteries of anv type w hen ordinary 
medical treatment is incapable of arresting the course of the disease 
Delay is most unfortunate in such cases and a definite line of surgical 
treatment should be decided upon before the decline in health has pro- 
gressed too far AppcnJicostomy is a simple operat on in most cases 
and it is useful m relapsing cases of the severest type it provides a 
means for thorough lavage of the large bowel but does not give com 
plete rest to the part Cacosiomy is useful in the w or t cases w here free 
drainage is necessary as well as functional rest the valvular form is 
available if the patient can stand a longer operation Ileostomy with 
an open cacostomy and ilco-stgmotdoslomy may be advisable in selected 
cases when a skilful surgeon is at band 

The Surgical Affections caused by Parasitic Worms in the tropics are 
very numerous and two groups are especially worthy of dose attention 
namely schistosomiasis and filanasis Paragonimiasis donorchiasis 
and the surgical con plications caused by intestinal and other parasitic 
worms cannot be discussed here 

Schistosomiasis is caused by infection with trematodes which live 
as parasites in the circulatory system during their definitive stage 
They are responsible for diseases of the urinary or intestinal tracts 
vv Inch result in a great v ariety of surgical lesions Thev are w ell known 
m Africa Mesopotamia Persia South America the \\ cst Indies and 
the Far East The intermediate hosts are fresh water snuls which are 
curiously absent from India The ova hatch ou‘ n water releasing 
free swimming embryos or miracidia which enter the bodies of the 
snails After undergoing changes of structure they emerge as bihd tailed 
cercanse which are capable of penetrating the skin of a suitable verte- 
brate to initiate a fresh infection 

Bilharziasis or Endemic Hremakuna is the disease caused by 5 
lattatobtum in Africa Mesopotamia Persia and adjacent countries 
In some parts of Egypt it is probable that no individual escapes mfec 
non Toxic symptoms may appear a few weeks after tne entrance of 
the parasites and the various signs characteristic of the disease begin 
to appear within a few months up to tw o or three y ears The parasites 
inhabit the portal circulation particularly the jxJvic plexuses and the 
inflammatory lesions which involve the urinary bladder rectum and 
occasionally the lungs are due to the deposit of great numbers of 
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terminally spined ova in the submucosa and mucosa Cystitis may be 
succeeded by ascending urinary infection and this, together with rectal 
ulceration, produces abscesses calculi, fistulce, polypi, and even 
secondary carcinoma In later stages grave antenna emaciation, and 
exhaustion set in The characteristic ova are found in the urine and 
pathological discharges 

Intestinal Schistosomiasis is of two types that due to S mansom in 
Africa, South America and the West Indies, and the type found in 
the Far East, named 5 japomcum The adult parasites of S mansom 
live m the liver and mesentery, and the lateral spined ova are found 
chiefly in the polypoidal masses and ulcerations of the rectal mucosa 
The transverse and pelvic colon may be similarly affected, and infection 
of the liver occurs in the later stages resulting in splenomegaly cirrhosis, 
and ascites (Egyptian splenomegaly) S japomcum causes an in 
testmal affection known as Katayama disease in China, Japan, and the 
neighbouring Pacific Islands The ova of S japomcum are without 
a spine, and are found in the abdominal organs, producing dysentery 
like symptoms ascites, anaemia, and emaciation, the liver and spleen 
are markedly affected in this disease T reatment — The diseases caused 
by schistosomes can now be effectually controlled by means of a specific 
drug Christopherson has proved in Egypt that intravenous injections 
of tartar emetic can kill the parasites Doses of £ gram m 6 to 10 c c of 
sterile salt solution are injected on alternate days, £ grain being added 
to each dose up to a maximum of grains per dose The course 
extends over four to five weeks without interruption It is important 
to begin the treatment as early as possible, before surgical and other 
complications have become established 

Filariasis. — Filarial worms provide an enormous amount of surgical 
work in some parts of the tropics Ftlana baticto/U ( IVuchereria baucro/tt) 
and Dracunculus medmensts being the chief offenders while two others 
are worthy of mention, namely, Loa loa and Onchocerca vole ulus 

Ftlana bancro/lt is widely distributed in large areas of the tropical 
and subtropical world. Southern Europe, South America, Pacific 
Islands, Northern Australia, South China, India, Arabia, and Africa 
Millions of human beings are affected, and a large proportion are 
incapacitated to some extent by the pathological lesions which follow. 
The female worm is o 25 mm in breadth and 5° to 100 mm in length, 
and inhabits the lymphatic vessels and glands The embryo filarnc, 
called Mtcrofilance bancrofti, are given birth to in these situations as 
microscopic objects, o 3 nun m length by 0 006 mm in width, and find 
their way to the blood stream, whence they may escape by the help of 
various kinds of mosquitoes which act as intermediate hosts After 
undergoing a transitional stage in the body of the mosquito during a 
period of twelve to twenty days, the metamorphosed embryos are found 
in the proboscis of their intermediate host ready for transfer to a new 
human host This is the means by which a new cycle is started of 
young adults of both sexes 

Mtcrojilana bancrofU is a minute worm like creature, with one end 
rounded and the other tapering to a point, and it is enclosed in a loose 
sac or sheath in which it can move freely, but which prevents mde- 
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pendent locomotion Microfilaria: occur in countless numbers m the 
circulating blood of infected individuals m cases where the maternal 
nidus is not shut otf from the general circulation by inflammatory 
changes in the lymphatics Their appearance in the peripheral circu- 
lation ob»er\ es a curious periodicity in most parts of the world, being 
confined to the rught hours This was first described by Hanson in 
1880 and is called * filarial periodicity 
The Surgical Aspects of F. bancrolti Infections— The surgical lesions 
which are met with in filarasia are of two sorts those which are believed 
to be due to the reaction of the tissues to the filana! parasite itself or its 
toxin, and those which are due to secondary infection It is probable 
that in most cases both causes are at work at the same time, or are con- 
jointly responsible for the disabilities which follow The following is 
an enumeration of the most important surgical manifestations Filarial 
feier, which may occur in association with other obvious surgical lesions 
or independently lymphangitis, cellulitis, abscess, gangrene, funiculihs, 
orchitis, acute and chronic hydrocele, synoiitts, arthritis, abscess of joints. 
Lymphatic lances lymph fistula, gland lances, lymph scrotum. Chyluna 
and chylous effusions into the peritoneum, tunica laginahs, pleura, etc. 
Elephantiasis of the lees, scrotum, mamma, zulia, or skin 
The pathology of filanasis has not been fully worked out. All the 
evidence points to the young adult and the mature parasites as the 
disturbing (actors, and the fact that they produce obstruction of 
lymphatic channels with dilatation due to back pressure. The inflam- 
matory reaction is pobably due to a combination of causes, namely, 
mechanical and toxic irritation, together with secondary infection from 
some septic focus in the body Some important work has been done 
recently on this subject to prove that a condition of * kataphvlaxia ' 
exists in or near the affected areas, resulting in a breakdown m the local 
cell-defence mechanism. 

Filanal fever and the inflammatory outbursts generally occur at 
definitely periodic intervals, probably* associated with the outpouring 
of embry os from the gravid female or some other ev ent in the life-history* 
of the parasite resulting in the release of toxins. When these attacks 
are of an erysipelatoid character, it is not unusual to find streptococci 
ji the sodden tissues In sev ere attacks cellulitis, followed by abscesses 
or gangrene may follow and require active surgical treatment, the 
scrotum and lower extremities are moat often involved. A very 
serious condition, termed funiculitis or septic phlebitis of the spermatic 
cord is associated with filanal disease. It is a streptococcic infection 
which rapidly spreads down to the testis, and upwards along the cord 
The inflammation is of sudden onset, and is accompanied by high fever, 
great pain, and acute tenderness. Lrgent surgical treatment by laying 
open the affected tissues is necessary, or castration in more advanced 
cases If treatment is delayed, there is grav e danger of py aemia and a 
fatal issue 

Inflammation of the testis and epididymis are common occurrences 
in filanal subjects The attacks are usually of a subacute type, and 
may be accompanied by hy drocele. Suppuration is not common except 
in the more severe types, in which a chylous effusion may be found 



ThOPIC I LISURGL US lGl * 

, » f nn , n 8 r ;l. r cjo , to.x 

fSEiSSaSis 

stage arc trilled v uclftlnekcncd partial removal is necessary 
the sac is ' cr >’ a ^_ o( dependent parts and of lymphatic glands 
Lymphatic obsjruc 1 am „! R the most characteristic signs 

and in the thoracic duct s\sum b ^ ^ ] h ltlC varices 

ttsa z&rssi -V s-* * *■»- s ^ 1,y 



|45 _I ILARIAL LLKPIIANIIASIS OF THE SCROTUM 

, _ . 1 1.„ cli v lous effusions are only a stage farther in this 

with advantage i nc c > . duct being involved in these cases 

process of “fetruenon 11 c^orocrc uu^ (a£ace[bat , ons 

Treatment is most severely in general health 

the patient may s*,, dealing with the well known elephantoid 
Surgery is m^st uset sudl as the legs scrotum arms 

enlargement of aepenu unfortunate victims may be confined 

mamma: vulva f ht 0 { the tumour and few operations in surgery 
to t heir beds by the w g ^ than the restoration of a patient to 

produce a more dr i qJ a scrota j tumour weighing fifty or more 
active hfe by tne * c ' ... 

pounds (Tigs 945 ®” V*' m very ear i y cases of filarial thickening 
Notlun 0 is more 




l6l6 


A MAR UAL Of SURGERY 


than the remov a] of the patient to a cooler and non-filanal climate. 
Much improvement can also be effected bj rest and pressure bandages, 
but such methods are not available for the working classes In Lbe 
case of the lower extremities, masses of solid cEdema, with or without 
papillomatous excrescences, can be removed and replaced by thick 
skm grafts Kondoleon’s operation is also practised, it consists 
essentially of the removal of large longitudinal strips of thickened tissue, 
including deep fascia, so as to open up the deep lymphatic spaces 
Amputation is sometime:, necessary when a leg has become riddled 
with abscesses and sinuses 

The operation for elephantiasis scroti consists m the removal of all 
the diseased skin and cedematous tissue after isolating the perns and 



Fig 946 — Filarial Elephantiasis op Scrotlu and Penis. 

testicles The raw perns is covered with a skin graft, and the testicles 
covered by the narrow penneal flaps or buried in pouches prepared 
under the superficial fascia at the junction of the perineum and 
thigh 

Elephantiasis of the arms, mamma, vulva, scalp, skin, etc., may 
be treated by surgical excision and skin grafting in a similar manner. 

It will be observed that no effective specific treatment for filarial 
disease has yet been evolved. It is probable that one reason why 
anthelmintic drugs are useless is that the adult filanse live for the 
most part in deep lymphatic vessels and gland,, unlike bilharzia 
worms. 

Loasis is not of great importance. The parasite is found in large 
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common resulting in cellulitis and abscesses Trouble maj also follow 
from death of the worm in the tissues and late sequels caused by the 
calcified remains of dead parasites may produce symptoms of sciatica 
arthritis etc (Figs 947 and 94S) Tttalmtr.l — Removal of the worm 
may be earned out by daily traction by surgical excision, or by de- 



F10 9jS — Calcified Guinea Worms ucsciG Srsowns or 
Ivxee Joist 

struction of the worm by the injection of various antiseptic fluids. 
Septic comphcations must be treated. 

The reader is referred to boohs on tropical surgery and tropical 
medicine for a fuller account of the special aspects of surgery as 
practised in the tropics only the more important diseases and condi 
tions ha\e been referred to in this short chapter It has not been 
found possible aho to discuss here the effects of tropical conditions 
of race and c li m ate on ordinary surgical affections common to the 
tropics and other parts of the world 
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Argentaffine tumours 1230 
Argyll Robertson pupil 760 
Arm amputation through 1491 
deformities of 499 
Arterial encephalography grz 
haemorrhage 309 317 
primary 316 
reactionary 317 
secondary 318 
thrombosis 313 333 

van* 834 

Arteries anastomos s of 327 

calcareous degeneration of 332 

digital compression of 313 315 3*7 

inflammation of 328 

injuries of 324 

1 gat we of 323 340 349 

rupture of 324 333 

suture of 320 

torsion of 31J 

wounds of 326 

Arteriosclerosis 103 164 329 
diffuse 330 

Arterio venous anaston osis 327 
wounds 327 
Arteritis 106 328 

Artery implication of main in fractures 

Arthrectomy 745 
Arthritis acute of infants 646 
of special joints 733 
suppuraliie 730 
filarial 1614 

follow mg bacillary dysentery 1612 

gonorrheeal 150 736 

gouty 73S 

neuropathic 758 

pneumococcal 735 

pyaem c 735 

rheumatod 75* 755 

senilis 752 

sicca 75* 

traumatic 695 7i7 
tuberculous 74 1 
typhoid 735 
Arthrodesis 738 
Arthroplasty 767 781 
Arthrotomy 745 . 

Art cular cartilages destruction ot in 
acute artbr tis 73° 
in chronic osteo arthritis 753 
in tuberculous disease 74* 
Artificial litrius 24&0 

pneu nothorax 1059 
respiration 1073 
Aschhc m Zondek reaction 233 
Asc tes 1146 

Ascit c tuberculous peritonitis 1141 
Aseptic treatment o! wounds 275 
Asphyxia 1072 

venesection in 374 , 

Aspiration of chrome abscess 190 3° 7 
824 

of empyema 1045 
of hasn othorax 2050 
of hydatid cyst 1236 


Aspiration of joints 726 737 
of 1 ver abscess 1235 i6it 
of lung abscess 1053 
of pericardium 1071 
of pneamotharax 2050 
of tuberculous abscess 190 387 824 
pneumonia 66 
Asthma thjmic, 1093 
Astragalus dislocation of j 19 

fracture of 634 
in flat foot 522 
in tal pes 516 
tuberculous disease of 657 
Astrocytoma 900 
Atheroma 329 

Atlas and axis tuberculous disease of 812 
d slocation of 793 
Atony of bladder 1417 14** 

Atrophic neuropathic arthritis 759 
pharyngitis 1012 
rhinitis 991 
scirrhus 232 1114 
Atrophy of breast 1100 
of muscle 393 

of skull 837 
of test s 1472 

Atropine m anesthesia rso7 
Attenuat on of virulence 6 
I Auditory nerve injury of 4*5 
A uncles accessory 1539 
Autogenous vaccines 13 
Auto infection 5 

Automat c bladder of paraplegia 800 
respiration in anaisthesia 1507 
Autonomic nervous system 432 434 
I Avenoliths 1184 
I Aaertin 1530 

1 Aaulsion of aunculo temporal nerve 971 
of limb 249 2ji 
. of phrenic nerve 1063 

Ax Uary abscess, 383 
aneurism 347 
artery 1 gature of 355 
1 cellulitis 68 

glands in cancer 1111 


1 B I P P See D pp treatment of wounds 
77 *30 

Bab nski s s gn 873 

I Bacillary dysentery surgical compbca 
tions of l6tr 

I Bacillus aerogenes encapsulate 123 
' perfnngens 123 

anthcacn to Z39 
diphtherias 130 
fxcalis alkal genes 1608 
fallax 123 
fus form is iota 
1 Koch \\ eehs 1557 
lepra 193 
mallei 83 19 1 
Moras Arenfeld 1556 
cedematiens 123 
eedemat s maligni 123 
of soft sore 151 
petfr ngens 14 52 123 
prodigiosus 9 
pyocyaneus 3 
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Bladder, traumatic affections of 1399 
tubercle of 1405 
tumours of 1406 
ulcer of sin pic 1405 
Blank cartridge wounds 132 
Blanket suture 247 
II las tom a ta 202 
Blastomycosis 1604 
Bleeding pile 1348 
time 39 

Blind boils 430 

external fistula 1343 
internal fistula 1343 
Blisters 32 

Blood character of in shock 271 
colour index of 33 
conditions after fixmorrhage 3 to 
examination for parasites 39 
examination of in health and disease 


33 

extras asatton of 309 
in septicemia 39 
m thrombosis 364 
test for incompatibility 40 
Blood clot in thrombos s 364 

healing by organization of 262 
in fractures 546 
removal from brain 869 
Blood count differential 34 

in aoimia after haemorrhage 34 
normal 34 
Blood cultures 39 
Blood casts 243 1077 
Blood groups 40 

classification of 41 
determination of 42 
Bloodless line of Brodel 1275 
Blood letting 27 

Blood platelets 38 , , 

Blood pressure fa U of after chloroform 
15*4 

after haunt rtliage 310 
after shock 268 
Blood transfusion 40 
Blood vessel tumours 898 
Blood vessels operations on tojz 
Bohlcr s frame splint 629 
stirrup 5J6 
Boil 450 1544 
Bane aneurism of 684 
bending of 53 6 
carcinoma of 684 
caries of 638 
contusion of 537 
cyst of G85 
diseases of f>3 6 
grafting 688 

iraM 

injuries of 53* 
nails of peg** 
necros * < f 63 s . 

S irrtin a of 679 , . , 


Bone tubercle of 653 
tu nours of 676 

Bone grafting double circular saw for 687 
intramedullary pegs 553 
varieties of graft 686 
Boomerang leg 1599 
’ Bone (horacicj acid 273 

fo nentations 289 
Bouges oesophageal 1021 
rectal 1355 
urethral 144Z 
Bo vel See Intestine 
Bow leg 312 
Bowlers arm 464 
Boyle s anaesthesia outfit 1512 
Brachial aneurism 348 

artery compression of 317 
ligature of 356 
birth palsy 417 
plexus injuries of 417 
operations on 419 
pressure on 4 17 

Bradford's abduction splint 776 822 
I Brain abscess of 887 

and its met ibrancs aftectio is of 833 
embolus in 367 
foreign bodies removal of 876 
general conditions of after injuries 
863 

glioma of 899 
gumma of 899 

gunshot wounds of 815 876 887 
laceration of 870 
softening yellow of 671 
spreading cedema of 870 
tumours of 891 
wounds of 8 70 875 
See also C« rebral Cerebellar Con 
c ission and Compression 
Brancbnl carcinoma 1073 
clefts 1074 
cysts 1074 
fistuke 1074 

Brasdors operation for aneurism 34* 

Braun s splint 629 
Breast abscess td 1097 
chrome 1101 
adenocarcinoma of 1114 
adenoma of 1105 
atrophy of 1100 
oncer of 1209 
acinous 1110 
duct 1114 
cncephvloid 1113 

mefidfari ’lets 

scirrhus 11 10 

atrophic 1H4 

cot ^eiutal 1 lalformitKms 1 1 1094 
cystic disease general vf it 00 
cyslo-adcnoma of 1107 
| CyvUof JIOI 

diffuse hvpertropl v of 1094 
duet pa| ilkiiua of IioS 
fibro-aih noma of rto6 
fit ro-sarcon nf 1109 
lutrariaalieuUr adenoma of m ,7 
mastitis of, acute, 1096 
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Breast r 


,oi chrome VJbai 
inter'tiUal, 1099 

nipples, sdectxioi of togi 
pericanalicular adenoma 1206 
radium in treatment of in? 
sarcoma of noS 
syphilitic affectiooj of 1101 
tuberculous disease of 1 1 01 
Bridled stricture of urethra, 1440 
Broad lit ament, cysts ot, 1583 
Brocas lobe, injury of 871 
Brodie s abscess, 644 
Bronchiectasis 1034 
multiple 1070 
BionrhieclaUc abscess, 1069 
BronchobHiar} fistula, 1234 
Broochocrlc St* Goitre 
Bronchoscope Jackson s 10J7 
Bronchoscopy 1026 

in lung diseases 1000 
Bronchus 1. reign bodies in. 1029 
Brown Scquard syndrome Bor 
Bryants splint 7*3 

test fir dislocated shoulder 699 

treatment of fractured femur 620 
Bubo 130 

climatic. 1602 
Bubonocele 1281 
Bucket handle injury 713 

Buerger s disease 439 
Bunion, 324 

causes of death from 116 
classification of 114 
from \ rays 299 
of ey e, 1551 
shock in, 266 
treatment of ljfi 

ulceration of duodenum follow mg 113 
Bursa patella, «Br 
gluteal 484 

Bursa- ad ent nous 480 
diseases of 480 
p«n>l, 482 
in hammer toe 528 
wounds C't, 4 Sr, 

Bursal cysts in neck 1076 
Burs Us acute simple 480 
chronic 482 
gouty 482 
suppurau e 481 
syphilitic 481 
tuberculous 481 
Botcher’s wart, 252 
Buttonhole stitch 247 
wound of an ere 326 

Caoosmia, 996 
Cacophcation 1204 
Car ostomy 1185 no-8 


Calabar swellings, n__. 

Calcaneum- See Os calne 
Calcar femcrale (Merkel} 604 
Calcareous degeneration of arteries 3 


Calcific***® ol fibro-myomata, 15 4 

of tuberculous glands, 385 
Calcium Lactate in c h ilbl ai ns 455 
in serum disease, 17 
Calculous anuru 1388 
Calculus, alternating J4»* 
biliary See Gall-stone* 
causes of, 141a 
encysted, 14U 
fusible 14 it 
intestinal, *183 
mulberry I4* ! 
oxalate of lime 14 11 
pancreatic, 2239 
phosphatsc, 1 1 1 1 
pros la tic, 1423 
renal. 1383 
sail ary 96 8 
ureteral, 1386 
urethral, 1438 
varieties of 1411 

diagnosis of 1413 
1 signs ol »««r 

1 structure of i4»z 

treatment of 1415 
in boys, 1418 
a females 1418 
tay dugncMS of, 1387 
xanthine ul« 

Caldweil Luc operation 098 
Callaway. ‘ * ' — 


698 


for dislocated shoulder 


Call per walking, lor fractures 619 
Callus 543 _ . 

corapression of narv es by 546 
definitive, 54S 
rnsbeathuig. 544 
internal, 544 
permanent 545 
Calmette s rractico, 183 
Calvarium, sjphilis of 661 6S0 


Calvt 


t,r 7 


Canal ol ’vurk, 

, Cancer 223 

basai-celled 28 
ch&oid 238 
columnar -celled, 230 
encephaloid, 231 

i CW Cbieoi. 1029 

glandular 230 
j medullary 23* 

of antrum, 99* 
of appendix, 1 9 
of bue-docts, 1257 
. of bladder 1407 

I of bone, 684 

of brain 902 
of branchial clefts 10*3 
of brea_t, 1109 
of cacnm, 1 194 

Of cranium, 841 

of Fallopian tubes 2580 

of gall-bladder 1257 
of gum, 933 



INDEX 


Cancer of larynx 1033 
of Up 935 
of Uver 1237 
of lung 1065 1069 
of 1) mphatic glands 390 
of mand ble 944 
of maxilla 933 
of nasal fossa', 1000 
of nipple 1093 

of eesopbagus 1021 
of omentum 1148 
of ovary 1582 
of palate 981 
of pancreas 126a 
of parotid 974 
of penis i4jj 
of phary nx 1013 
of prostate 1435 
of pylorus 1105 
of rectum *357 
of scrotum 1476 
of sebaceous glamls 228 
of spme 827 
of stomach 1163 
of subn axillary gland g73 
of testis 1460 
of thyroid 1091 
of tongue 960 
of tonsil 1010 
of umbilicus 1134 
of uterus 1577 
ol vulva JJ71 
rad um use of in 306 
Kir hus 231 
sphero dal celled 231 
squamous celled 227 
treatment 0 1 234 
varieties of 226 
\ ray 300 
Cancrum oris 124 
Capillary lurmorrhage 309 
1> nphaDgKana, 380 
Caput medusa: 1134 
Carbolic acid 278 

gangrene fro 11 itS 
Carbolized poultice 289 
Carbon arc light 29* „„ 

Carbonic acid gas In anaslhcsu IS3« 
snow 376 
Carbuncle. 450 

of kidney 1380 

Carcinoid tun our* ol appendix i»9 

Carcuior i» Stt Cancer 

Car )m * supracondy 1 ad a" 1 “ uu 

C Maine failure under aiueslhelks. ‘iU 
massage 1071 
Cardiol) ms to'i 
Cant mpasni 442 10,0 
Carle*, 6 jS 

lungosa 639 
neerollca 6)9 

«if spine 810 

ol temporal b<»ie IJlS 
sicca 630 

surpurativa 6)9 

typh 1 1>>- •*' 

tuberculous, 310 


Carlsbad 1251 

Carotid artery abnormal arrangement of 
the branches of 345 
aneurism of 344 345 
compression of 316 
haemorrhage from 320 
1 gature of 351 35* 
wounds of 880 

Carpal bones dislocation of 705 
Carpus fractures of 599 
Carrel Dakin treatn ent of wounds 75 76 
562 

Carriers of disease 6 
I Carr s splint 595 

1 Cartilages laryngeal necrosis of 1020 
semilunar injuries of 715 
Caruncle urethral 1572 
Caseation 184 
Castration 1474 
Cata phoresis 298 
Cataract 1367 
Catarrhal appendicitis 1215 
cholangitis 1243 
inflam nation 25 
jaundice 1245 
stomatitis 933 
I Catgut 278 jtS 
I Catheter bicoude 1428 
coud# 1428 
fever 1444 
life 2428 

Catheterism asepsis in 144* 
dangers of 1443 
for enlarged prostate 1428 
I (or rupture of urethra 1438 

lor strict urt of urethra 1442 
1 in spinal injuries 792 

Catheterization of ureters 1366 1376 
Catheters method of introducing 1428 
sterilization of 1442 

varieties of 1428 1442 
Cauda equuia fracture through 757 
tumours of 8zo 
Causaigia 390 399 444 
Cauterization for hamorrhage 314 
Cautery diathermic 292 

varieties of 292 
Cavernous angioma 376 
lymphangioma 380 
iwvus 376 
sinus, injury of 845 
thrombosis of 88$ 

Cavum Netm 14(7 
Cell nests 228 462 
Cellulitis 66 

lactrrhJogy of 67 

gangrenous, after extravasation of 
urine 2449 
of axilla, 63 
t f neek 70 
of ucf t 69 
of scalp 6 9 

1 of strut im. 1*73 
pelvic, 70 
submaxillar) oft? 
cream wet of, 67 

Ceilu)o-nr(*ZK«us erysipelas, 127 
CeSuloal jackets Era 
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Celluloid plates 8j8 
Ccphsl tiswatoim, S3 
Cephal hydrocele, t 

Cerdi b < 

620 

Cerebellar astrocy toma, 8qq 
Cerebellum abscess ol, 8*9 
tumour of 899, 905 
rounds of 873 
Cerebral abscess, 8S7 
compression, 867 






is of, 871 


amorrhage 871, S81 


Ccrcbro-'piflal fluid, characters of, 85S 
861 

escape m fractures of base of 
skull 84s 

in spinal disease, 830 

removal of 660 

See also under Lumbar puncture 
Cerumen in ear, J340 
Cerucal abscess, 384 
canes 814 
fistula, median, 1076 
glands tuberculosis of 383 
plesus injury to, 417 

nb 106 391 417 490 

spine dislocation of 793 
fractures of, 790 
tuberculous disease of, S10 
•prams 7S5 

Lerviotss IS9» 

Cera is femons deformities of, 307 
division of 767 
fractures of 604 
vitevv cancer of 1378 
laceration of 1594 

Chancre digital 160 
estragcmtal 157 
hard 158 
Hunterian 158 
multiple t 3 9 


of t< 


e 95S 


of urethra 139 

soft See Chancroid 
syphilitic 157 
Chancroid 151 
Chapped bps 934 
Charcot s disease 7j8 
Chassaignac 5 tubercle 317 
Chauffeurs fracture 593 
Chaulmoogra oil 19, 
Cheiragra 738 
'motherapa 234 


Chev 
Chilblains 4S5 


lespirau 


Child \>irth in pirics from, 1394 
Chuune) sweep s cancer, 1476 
Chloramine T. 27S 
Chloroform omesthesia, 1523 
delaacd poisoning b), 1310 
method of administering, 1525 
relatiae overdose of, 1524 

as a cardiac poison, 1534 
Cholangitis, catarrhal 1245 
infertile, 1245 
suppurative, 1233 
Cholecvstectomj , 1232, 4256 
Cholecystenterostojii), 1257 
Choice) stills 1246 
Cholecvslognphy , J24O 
Cbc-lec ystostomv , 1232 1256 
for pancreatitis, 1261 
Choleeystolomj , 1252, 1256 
Chcdedoeho-duodenostoniy , 1234 
CholedochotoniJ, 123! 

Cholelithiasis, I24S 
Cholesteatoma, 1343, 1345 
| Cholesterol 1247 
ChoWcrovis < 1 gall bladder 1247 
Oiondro- arthritis si-phihtic 75J 
I Cf ondtodvslTOphu ftrtalu, 668 

Cbotadroma, 106 934,942 
Choparts amputation, 1493 
Clicrdce, 149 
Chordoma ’07, Sio 
1 Chordotomy , 430 
median 431 

Chonon epithelioma, 1580 
Choroid plerus, ablation of, 838 
, Chore ldo-reunilL,, 164 
I Chrome phile adenoma, 907 
I Chromophobe adenoma 907 
Chronic abscess See Abscess 
cystitis, 1402 
cRipvcno, 1048 
glossitis, 956 
gouorrhma 144 

■ intestinal obstruction 13-5 
mastitis. 1098 
meningitis, bS6 
I nietrius 1377 

| necrosis, 363 

l neuritis, 401 

olorrhoea. 1344 
pancreatitis 12C1 
peritonitis 1140 

I rheumatoid arthritis, 7 

rhinitis, 9S9 
spinal meningitis, 797 
synovitis, 739 
tetanus 134 
tonsillitis, 1008 
ulcer of stomach 1134 
Chylous ascites 1140 

effusions filarial, 1614 
hydrocele, 381 
Chyluria 1614 
Cicatrices. See Scar 
Cicatricial stricture of intestine, 1190 
Cigarette-smoker s disease, 100 
Cinder-sifung movements of mov; 

Circular amputation 1478 
1 Circumcision 1430 
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Circumflex nerve injury of 419 
Cirrhosis of the stomach 1 16a 
Cusoid aneurism 37 7 834 
Cisternal puncture 860 
Citrate n cthod of transfusion 43 
Claim ont s operation 702 
Clamps external in fractures 555 
Clav lcle dislocation of 697 
fracture of 575 
Clav us (com) 453 
Claw foot 525 
Claw hands in lepras* rg4 
in ulnar paralysis 424 
Cleft palate 976 

operations for 97” 
tongue 954 , 

Clefts branchial aflectionsol 1074 
Clicking hip 309 
jav 949 

Climatic bubo 153 1602 
Clitoris 1440 
Cloaca primitive 1399 
Clonorchiasis 1612 
Clostnd urn cedcmatis mat gni 59 
tetam 5 7 J3» 
ttclchu 3 5 14 52 *3* 

Clotting time 38 

Clovers inhaler for ether I5J5 

Clovis Vincents operation for brain 
scess 891 
Club foot 515 
Club hand 499 
Coagulation 312 

necrosis 21 „ 

of blood m aneurism 33» 
in haemorrhage 3** 
loaguluin internal an 1 externa 3 
Cocaine uses of I53 2 
Cocc> d> nia 604 
Cocc) geal tumours B09 
Coccyx excision of 604 
fracture of 603 
Cochlea disease of I54& 

Cock s peculiar tmour^° 

Cock up splint 2S5 394 + 

Coffee use of ^^ Tuberculous , 

Cold abscess 

JEmS** j.j 

of inflammation 27 
Colectomy 1212 
Coleys fluid 221 
Colic appendicular 12 

gaU bladder 1239 
renal i3® 6 


Coliti 


1185 


kmkrng of 1202 
mobilization of 1193 
operations on 1193 1201 
stenosis of 1185 
sympathectomy of 1202 
ulceration of 1 185 
Colostomy (colotomy) 1207 

closure of wound after 1210 
iliac 1208 
transverse 1208 
Colour index 33 
Colporrhaphy 1591 
Colpotomy posterior 1587 
Colt ancur s n treatment 34- 
Col umbia paste 966 
plaques 1453 

C "C« o, .68 

in cerebral abscess 888 
compress on 867 
tumour 904 
uranuc 1369 

Comnunuted fracture 539 5°' 

I C01 imon bile duct anatom) of 1239 
stone in 1251 

carat d artery aneurism of 344 
1 gature of 351 35* 
femoral arterj co npression of 

317 , 
ligature of 359 
ll ac artery ligature of 358 
Complement fixation test 12 143 242 
Compound (open) dislocations 592 
fractures 537 

an putations for 562 
involvement of joints m 356 

repair of 560 

septic osteonyelitis after 559 
treatment of 546 555 56* 

\\ mnett Orr 1 lethod 606 
Compression cerebral 867 

d gital in aneurism 340 348 

of arteries 313 3*6 
fractures 537 
of nerves 391 

theorj of fracture of base of skull 
842 

Concentric hypertrophy of skull S39 
Concussion of brain 270 863 
of nerve 391 
of spine 794 

Condjleofjaw excision of 949 
fracture of 569 

Condjlcs fracture of fe 1 oral 612 
Condjlo nata 163 
of anus 1354 

Ceng nital abnonnaJit es of testis 1455 


Collapse 267, , ,, 

Collar stud absces* f 
Collateral circulation 34 
Colies s fracture 59 2 
law i75 

Colloid cancer 23* 

e °i tre ,an«nesc I 9 45* 

Collosol manganese 

w» T.™ 

SS 11.-= aa.fl— "* ““ 


of tongue 954 
absence of external ca 
of patella 509 
of radius 499 
of uterus 1592 
of vagina IS93 
affections of bladder 
of cranium 835 
rfkidnej 1369 
of knee 509 
cataract, 1567 


*539 
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Congenital cvsts of kidnei , 66S . 

of neck, 1074 

deformities c A fingers, 500 
dlJocatioa of hip 303 
of patella, S09 
dL locations, 69: 
elevation of scapula, 497 

hydrocele, 1466 
hydronephrosis 1373 
hypertrophy of P) torus. 1 167 
induration of muscle, 4SS 
malformation of breast, 1094 
of intestine. 1178 
of oesophagus, 1016 
of rectum, x 336 
of urethra, 1436 
phimosis, 1450 
sacral tumour, 8og 
sarcoma of kidney, 1393 
scoliosis, 491 

stenust, of duodenum, 1179 
talipes. 313* 

torticollis, 4CS 

umhilifal fotulr. 1134 
henna, 1298 
Corneal stump 14$) 

Conjugate deviation of eves, S;r 
Conjunctivitis, 1335 

acute purulent, 1558 
epidemic, 1356 
gonorrhwal 130 1539 
muco- purulent, 1337 
phlvctenular, 1361 
Contraction, Dupuvtren s, 50a 
of fingers, 501 
of palmar fascia, 501 
of plantar fascia, 516, 328 
of scars, 263 
oi stemo-masloid, 4SS 
Contracture, \olkmanns lschamic, 283, 
47 « 35 * 

Centre-coup laceration of brain, 870 
Contusions, 244 

of abdominal walls, 1130 

of bone, 537 
of brachial plexus, 417 
of cr an i um . 841 
of intestine, 1179 
of kidney, 1372 
of lung 1047 
of muscles, 464 


Convulsions, ether 1515 
m meningitis, SS4 

m tet anus and hydrophobia. 134, ijg 

Cost’s, \stley, operation fee ligature 
of external iliac artery, 33S 
reducucm elbow dislocation, 704 


Cord bladder, 443 
Comeal ulcers, 1561 
Cans, 43J 

in perforating ulcer, 434 


Corona raduta, mjury of, 873 

\roens.t62 

Ccconoid process of jaw, fracture of, joj 
of ulna, fracture of. 390 
Corpus suialum, injuries of, 873 
Corrosive chemicals, effect of, 11S 
Ccrynebac tenum diphlheru, 6, 130 
Costal curtilage, grafting of, 857 
separation of. 574 
Cento- transversectomy, 825 
Counter-extension in fractures, 548. 619 
Counter irritation, 32, 291 
Cowper's glands, mllvfr. malum of, 149 
Cowpox (v acoima), 10 
Coxa plana. 777 
v-!ga, soS 

vara. 507 

Coxalgta. 76S 
Coxitis, tuberculous, 76S 
Cracked bps, 924 
nipples, jogj 

Cranial benes. aflecticos oL 5 rr under 
Calvarium, Cranium. Skull 
Cranial lesions of seventh nerve S45 
nerve*, affection* of. 403, S45 
Cranio-ceiebra! topography, 833 

Ciawo-j harrogouia-s S97 
CranvopUsts, 63b 
Cranio tabes, M3, 8*7 
Cranium, acquired adectsms of, 637 
congenital aBecuens of. 833 
cou 1 us mi* of, 841 
inflammatcry aSectunv of, 839 
1 methods of opening. 834 See also 
, * ruts' Skull 

STpSuUuc disease of, 840 
traumatic affections of, 841 
tuberculous disease of, 840 
tumours of. S40 

Crede s preventive treatment, 1 358 
Crepitus m aflecticns of joints, 7 <4 
m fractures, 540 
Cretinism. 1081 

Crde s pathology of shock, iU> 

Croft s splint. 513 
Crohn s disease, 1190 
Crcnkt i tule, 295 

Cross-bow incz>ion fee ceretiellar tumours, 

8j6 

Crossed paralysis, S73 
Croupou, inflammation, 26 
Crucial ligaments, rupture of, 714 
Crus cerebri, wound of, 873 
Crotch pail , '58 
Cubitus valgu*. 499 
varus, 4M 

Cultural methods of bacteriology , 39 
Cuneifcrm osteotomy, 521, 767 
Cnpid s bow operation, 921 
Cune Inml) 304 
Curvature of spine, angular, 810 
m hip disease, 770 
in torticollis, 488 

lateral, 491 

rachitic, 664 

Cushings crus*- bow mra ion, 995 

CuUneou* gumma ta, 166 
leprosy, 193 
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Cutaneous syphilides 162 

tuberculosis 455 
Cut throat 1077 *°79 
Cystadenoma ot ovary is°* 

Cystectomy 14 *0 
Cystic disease of breast itoo 
of kidney 668 
duct anatomy of i»39 

impact on of gall stone in 1250 
hygroma 380 1076 
Cystine calculus 141s 
Cystitis acute 1400 
chronic 1402 

irrigation for *4°3 . 

in prostatic enlargement 142? 
in sp nal affections 792 801 818 
in stricture of urethra 144 1 
Cysto adenoma of breast uo7 
of ovary 1582 
of thyro d 1085 

Cystosarcoro 9 a°of breast 1107 
Cystoscope *397 
Cystoscopy 1376 *4*5 
Cystotomy suprapubic 140+ 

Cysts 198 236 

acinous 1102 
arachnoid 239 
Bakers 74° 
blood 243 r °77 
branchial 1074 
bursal *076 
dental 210 9 2 9 

dentigerous 210 

dermoid 236 237 10 75 

dstension 239 

endothelial 239 

ep thelial 239 

extraneous 240 

extravasation 239 

exudation 239 ,066 ,077 

hydatid 240 68 * 10x7 

1 1 plantation 240 

interacinous **°f . OI 

involut on ol brea * « 
irritation ol breast 
malignant io77 
mucous 924 
multil ocular 203 
of bone 685 
ot breast no* 8j 

of broad ljg# en t 5 
of canal of »•* *?> 

of degeneration 230 
of embryon cor gin 

a ss” 

Of Kobelts tubes 23 
of labia 1571 
of B»W d “ t 49 *j8 

of Mullerian uuc 

Sl"> C M> IO ‘5 81 

ESSfSgsw**® 1 239 

Sf salivary 612 nd * »o;7 

of scalp 835 


Cysts of thyro glossal duct 237 1076 
of thy rod 1077 
of Wolffian body 237 
parasitic 240 
parovarian 238 
pseudo 243 
retention 239 1102 
sebaceous 460 


serous 239 : 


1585 


tarry blood 
Czerny Lenbert suture 


1128 


Dactyl tis tuberculous 655 
Dak n s solut on 75 274 

I Daufresne s solution 274 
I Davis Bovie electro-surgical unit 293 
Dead spaces zSo 
Deafness from ot tis media *545 
. Death s gns of m tissues 98 

Decompression for cerebral injuries 88 
1 for cerebral tumour 904 

n cancer of colon 1193 
Decortication pulmonary 1047 
I Defor nities 485 

causes of 485 
in fractures 546 
in rickets 665 
of feet 5*4 
of fingers 500 
of hand 5°* 

of lower extremity 5°3 5*3 
of spine 49* 
of upper extremity 497 
Delayed suture of wounds 70 
Delhi bod 1600 
l Delirium traumatic 541 
iremens 542 

Deltoid bursa edus on in 4S4 
muscle paralysis of 4*9 
Dengue 1607 
Dental cysts 9*9 

seps s 927 
ulcers of tongue 957 
Dentigerous cysts 210 
Depressed tractuie of skull 846 
Dermatitis maligna 1095 
of meatus 1544 
X ray' 299 
Dernoid cysts 236 

congen tal 236 
of neck 1075 
of ovary 237 If 81 
of scalp 835 
of testicle, 237 
of tongue 959 
sacral 809 

Dettol 274 , . . 

Development of bps and palate 9*7 
Dev me s enterotome 1200 
Diabetes, relal on to pancreatitis 1261 
spinal ai algesia in 1535 
Diabetic gangrene 106 
Diaphragi 1 congenital defects in *3°3 
in paraplegia 801. 

Diaphragmatic hernia 
, Diapbysitis, acute 641 
1 Diathermic cautery 292 
Diathermy 148 29: 
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putterin' , electrode, i(3J 

loc bladder tim-ours, 1409 
Pichlaamme T. * 5 * 
picktfst 13 
prfll s aiaes. *371 

Digital arrest of toiimW. 3*3 
chancre. 160 

oompres-xn cJ arteries. 313 11$. 3*7 
Dilatation. acme of stomach, 1263 
oi cardiac unite*, ton 
of colon, Idiopatiuc, 1201 
of oesophagus, fc* tncture, lO'i 
oi rectum, 1333 
oi stomach, 1169 
of stricture of urethra, 144$ 

of urethra in females, 1573 
retrograde, to.t 

Dimpling in soirbai cancer, zm 
Dinner icrL de'urrnui, 594 
Diphtheria, 130, 993 liny. 1030 
tracbeotoon jn, 1030 
Dijhlheritic antitoxin, iji 
Dip.opii, 1 -166 

Disarticulation at hip- joint, I '01 
at knee-jamt, 1500 
at shoulder, 1491 
Di locations, 691 

accompanying fracture, 69* 
complete. 692 
complicated. (92 
c cro pound (open), 692 
congenital. 692 


fracture-dialcaticais C92 
incomplete (suUuxaticn}. <91 
mampulauoo oi, 694 
erf spine, 792 
open. 69’ 
pathological, 692 
nosnof 69J 
reduction of O), 
signs oi, 692 
special, 696 
•pootaneoos, 702 
traumatic 692 
treatment oi 694 695 
unreduced 69 J 
DirplaceniPnt cif kidney 1369 
oi liter 1230 
oi tendons 46c 

Dissecting aneurism 335 
Dissection wounds 2 >i 
Distal ligature fur oneunsiPS 340 
Distensxm oi bladder with cnerflow, 1420 
Diserticula of appendix iji6 
of bladder 1404 
oi intestine 
of a-snphagus, 1017 
Divmrculius jiSj 
D limjcukeis nSg 
Dneructdiim of Meckel, 1179 1319 

Dorsalis pedis arter> ligature of, 362 


Dracunulus medincnsis, t6t 
Drainage after cperitkjn, ■! 
m abdominal operatic* 


Drainage oi empvcrna. 10*6 
of gall bladder 246 
oi wound. 2x3 
tut Ison, 1404 

StpllOD, 1404 
Dress, surgeon s. 277 
Dressings U* operations. 2*1 
* Dnp * method oi transfusion, 47 
Drop- foot, 516 

Drowned, treatment oi the apparent!!. 
1073 

Dane} s bacillus, 151 
Duct Cancer oi breast, 1114 
cystic, 1239 

papElccna of breast, isoS 
Dugjs" test lor dislocated shoulder, 699 
Dumb-bell tumours, 830 
Duodenum, perforation of, 1175 
stenosis of 1 17b 
ulcer of. 1175 

after bums, 113 

Dupuytrra s cUssaiCaUon of turns, 114 
contraction. 302 
fracture, 631 
Duralumin, uh<t 

Dura mater, maammatioo oi, E81 
tumours of, 891 

Durham s tracheotomy tube, 1038 
Ducals forceps, «o*q 
Dwarfism. renal, 002 
Djestufls, elnninaUco of, 

Dysentery, 1233 
anuxl K. 1233 
1 baciJarv, 1233 

surgical -aspects U iTOpWil, lfx/> 

D) peptic ulcer of tcoigoe. 9 3 S 
Dysphagia. 10.4 

m aneurism, thoracic. 1IJ 

Lar, aflcclioos of, 15,7 
examinalicm of, 15,7 
external, 1339 
in fractures of base 8,5 
middle, afitxucxu, ul. 1340 
Ebumatnn of articular bones, 713 
Eccbccdrases, 733, 763 
Etmnocvccus, lama, 240 
Ecthyma. 164 
Eclopu testis. 1446 
sesiOJe.ijqS 

Ectopic gestatuxi. 1533 See Eitra 
I uterme iwegrialicv 
Ectrodact’-hsm. 500 

Eciema of txterujl audnerj mealus 1340 
of nipple. 1095 
of scrotum, 1475 
of umbilicus, 11 J3 
' arxxfrr. 91, 372 
Eczematous ulcer, 92 
Er3eurag<% xij 
Egg shell crackling 6,6, 6S1 

Egyptian ophthalmia. 15^9 

Elis uip last. 91 

Ednw joint, acute arthritis of, 733 
amputation through, 1491 
ollhflOsla of, 763 

sTlhropla'-tv oi, 767 
disarticulation oi, 1491 
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Elbow joint effusion into 722 
excision of 782 
position of test 723 
tuberculous disease of 747 
Llectrical skin lesions 118 
Electric baths 397 
current mark jig 
gangrene tax 
metallization 1 2 
necrosis 120 
ccdei a 124 

Electricity as a diagnostic agent 295 
static 298 

uses of in Surgery 497 
Electro cautery knife 234 
Electrons s 298 
Electro surgery 292 
Elephantiasis 3S1 
arabum sat 
filarial 1613 
grxcorum (leprosy) 19* 
non filarial 381 
scroti 382 

Elimination of dyestuffs 1368 
LllpUcal (os al) n ethod of aniputat ng 
M79 

T nbolectomy 103 
Lrabob 102 366 
effects of 367 


parasitic 367 
p lmonary 368 

Lmbol c abscess 84 
arteritis 348 
gangrene j 0 2 jfS 
1 1 ikollsin 3&» 

Enbryoma 1393 t4&5 
1 mctinc h> droddonde 1235 
Emphysema surgical 1048 
Emphysematous gangrene iil 
hmprostl otonos 13* 

Linpyena xoij 

drome 11,43 
drainage of 1046 
of anlrui 1 996 
of gall bl a l jer 1231 
operations fur 1046 
pulsating 1044 

scoliosis from 49* 
spinal 813 

fit <*c d* tilde fractur 339 
1 ncej halocele 836 

1 nchoadroM>»«27 . IIDI 

1 nt>-sted aWes, if breist t‘ QI 

ascites 2146 
calc ilu»i >411 
hernia fair , 

hydrocele of cord 12 <3 *4*9 
* nJejUilvT i* llW 

of round 1 1 1 ‘i’ 

of test 1 

1 ndarterit * neitr i>) 

«tn«“ 1C.J 33» 

lAlterans 3 yi 

sytliblf 3J l , 

tuberculous 3J« 

Endemic hxnuiuria, r<Si 


Endocarditis infective 84 151 
Endometnoma of ovary 1385 
Endosteal form of Pott s disease 8n 
sarcoma 681 

rndotheloma 233 891 945 1269 
Endotoxins 3 
Endotracheal ether 1519 
Enemata coffee 271 

in treatment of chronic obstruction 

1326 

of intussusception t33° 
turpentine 1158 

use of m diagnosis of intcstmaf ot> 
struction 1334 

Entamoeba histolytica 6 1233 1609 
Lnterectoniy 1210 

Enteric fe er diagnosis from appctidi us 

group fevers of the 32 tGoS 
I mentis 1184 

after strangulated hernia 1184 
\ ray 299 

Tmero-anasto nosii 121I 
Lntcroccle 1278 
Enterococcus jr 
I ntero epiplocele 1278 
I ntcrofagos 1193 
Cnterul tns 1183 
f ntcrop Costs t2o2 
I ntcrospasm J322 
Cnterostony 1206 
Cntcrotomy J206 
1 mrance of air into veins 320 
f nudeation of prostate 1430 
of tonsil 1009 
Tn uresis 14x9 
roil lies 4 

I Osinopt le adenomi 907 
Eusinci( h lia 34 38 
I p critic sensat on 394 
Epidemic conjunctivitis, 1336 
parotitis 96G 
1 pul dytnectoni) 1464 
Lpididyimy abscess of 1460 
cysts of 23 

encysted hydrocele f 14G9 
I puli Jy in tu acute 1460 
thromc 1461 
gxiorrhial 14G1 
syphilitic 1463 
tuberculous 1461 

I piklottU in tiseases of lary ix 1031 
1 1 depsy Jatkst Man 901 
surgical Utatn cut of 9:3 
traumatic, 913 
1 1 j Uvses in rickets, 666 
of fen r 6iz 

sep iratiun of 339 397. «4> 

L t 1 1 >■*•• ♦» fi>7 
syi hdme 662 
lubenrui /us 6jS 
T p plurrle ijjS 
I ( jdoilis 1147 

t f | lupexy •iM-ratiua /f for O'c tes 

. 1,47 

I J 'udus, 1 4 j6 

| f**MJW; V*). oV 

1 t thrUJ oJuot *tv» 943 
I puhrlunu, *7 v-r Eaucrr 
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Ep thel oma after lupus, 457 45* 
claims 1J57 
of bladder 1407 
of cervix uten, 1578 
of ear 1540 
of gum, 9 33 
of larynx. 1032 
of lip 925 
of lower jaw 94* 
of nipple 1095 

Of CPSOptUgUS, 10 I 

of palate 9B1 
of perns, 1452 
of pharynx X013 
o! scalp &J5 
of scan 65 
of scrotum, 14 6 
of stomach, 2163 
of tongue, 959 
of tonsil 1010 
of umbilicus, 1134 
of upper jaw 93J 
of vulva, U 1 
squamous 327 

value of radium treatment in, 306 
Ep typhLus. See Appendicitis 
Epoophoroo, cvsts of I5*» 

Epulis, 932 9*> 
myeloid. 933 

Erasion of joints Su trthrectoray 
Erh-Duchenne paralysis 418 
Ergot gangrene from, 97 
Erosion of cm ix uten, 1594 
Ervs pelas iz6 1007 
cellulo-cutaneous 127 
curative action of 12S 
of scrotum, 127 
treatment of, 128 
vulva, I57i 

Ervlbema ab igne, n« 

Esenne m glaucoma, 1564 
Espundia 1601 
bslhiom ne 1 602 

Ether anaesthesia, use of warm vapo 
1518 

closed method 15x5 
con ml? ions 1515 
endotracheal, 1519 
open method 1516 


as a local anas the t c 

£th lene 1529 
Eusd, 274 

Eustachian catheter iS39 
Evacuator Ice removal of ! 
bladder 2416 

use of m diagnosis of stoc 

Ewald test meal, 1151 
E»mg s sarcoma, 683 
Excision of anile- joint S4 
of astragalus 720 
oleuccvx 604 
of caodyle of jaw 949 


ExC on of elbow 82 
of e eball, 15JJ 
(4 ga_tnc ulcer 1150 
of bead of metatarsal, 527 
of radius, 59* /*** 
of hjp-joiat, 781 83 

of joints, 7S1 
of knee- joint 750. ,84 
of larynx, *036 
of lower jaw 945 
of pylorus, 2170 
of rectum 1361 
of rib 1048 
of shoulder 747 Si 
of stomach tt7o 
of stricture of urethra, 1445 
of tongue 982 
of upjieT jaw 93S 
wrist 3j 

Exclusion of intestine operation of I2J 
bxerci»es active remedial, 2S7 
Excmphaks, I 9S 
Exophthalmic goitre 10S7 
Exophthalmos, 1088 
pulsating ioSs 
E xostoses, 207 
of car 154° 

Exostosis buryala, *07 
cancellous 07 

subungual, 208 
Exotoxin, 3 

Expansile impulse in aneurisms 337 
Extension in amputation stumps, 14 8 
in hip-joint disease, 7*6 
m reduction of dislocations 695 
in spinal canes, 821 
of fractures. 347 615 
External carotid aneurism of. 345 
ligature of 352 
tar determine, of i 3 j9 
genitalia, injuries to. 2593 
iliac artery aneurism of 348 
ligature of. 358 

popliteal nerves injuries of 417 
urethrotomy 2447 
Extirpaum of aneurism, 339 
of LtrvnS, 1036 
of lb Told UiJ 1032 
of tuberculous gland, 3B7 
Exlracapsular fri ' ' ' ' 

Extracranial lesions o! 

> Extraction of teeth 930 
Extradural atneess. 862 S90 1546 
I hamorrhage 867 
F xtragemtal chancres. 1 57 
Extramedullar! hfmtrrbage spinal, 796 
Extra parietal hernia, 1 84 
Extra peritoneal rupture of bladder 1400 
of tubal gestation, 1589 
Extra uterine pregnancy 1588 
treatment <8 1589 

Extravasation cysts, 239 
of blewd, 309 

Extxmue cancer of larynx 2032 
Extroversion of bladder 2398 
Eye, bums and scald, of, 2551 
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Eye contusions ol 7332 
foreign bodies in 1549 
injuries to 1549 
penetrat ng wounds of 1551 
rupture of 1532 
Sympathetic d sease of 1352 
Ejeball excision of 2353 

Facial artery compression of 317 
ligature of 334 
cleft oblique 921 
nerve affections of 412 
operations on 414 
paralysis 413 1543 
tic 414 

Facies hippocratica 1137 
Facultative paras tes 1 
Fa?cal concretions in appendicitis 1214 
fistula tioj 
impaction 1323 
vomiting 1210 1323 
Fjaces retention of 796 
Fallopian tube malformations of 259* 
in sac of hernia 1280 
rupture of 1588 
tuberculosis of 2587 
Farabceuf s an putation of fingers 1489 
of great toe 1494 
of leg 149* 

Faradie current in diagnosis 293 
in treatment 297 
Farcy buds See Glanders 
Fat embolism 343 
Fatly he nia 1301 

tumours See Lipoma 
Fauces erysipelas of 931 
Feet deformities of 51* , , 

Female genital tract infections os 

„ 1585 

Femoral artery aneurism of 349 
compression ol 317 
ligature of 359 3 6 ° 
hernia 1294 

strangulated 1313 
thrombosis 366 
Femur abscess of neck of 7 6 " 
cervix fracture of 604 
compound fractures 0/ ere 
condjles fracture of the 012 
fractures of 604 

Brjants method 020 
treatment of 605 021 
incurvation ol neck of 307 

intertrochanteric fracture 007 
lower end fracture of 012 
middle fracture of 620 
neck of fracture of 60 j 
xacbit c deformity of o°S 
shaft fracture of eti 
upper end of fracture ot 004 

catheter 1444 
fracture 541 

tropical,* °sur B lcal complications of 
Fibrillation of cart lage 7S3 

nbro-adenoi 1a of breast 


Fibro adenoma ot thyroid ro 3 $ 

K bro cicatricial tissue 260 
Fibro-cystic disease of ja v 943 
F broid bursitis 481 
Fibroids uterine 1573 

degenerations m 1574 
lordosis from 497 
operations for 1575 
Fibromata 202 

Fibromatosis of stomach 1162 
Fibro rajona 213 1573 
F bro sarcoma 220 1574 
F bros s (84 

of appendix 1216 
of tuberculous nodules 184 
uteri 1577 
Fibrositis 470 576 

gonorrhoeal 131 
Fibrous ankylosis 765 
odontonie 2tx 
stricture of oesophagus 1020 
of rectum 1354 
union of fracture 564 
Fibula fractures of 628 
rachitic 513 

Fifth nerve affect ons of 404 
Fdaria bancrofti 2613 

infections surg cal aspects of 
1624 

sanguinis hominis 381 
Filarial elephantiasis 2613 
fever 1614 
per odlcit) 1614 
Filariasis 1623 
Filiform boug es 1442 
Fingers adhesions of tendons of 468 
amputation of 1488 
clubbed 67s 

congenital contraction of 501 

deformities of 500 
d vision of tendons ol 467 
mallei 468 

sloughing of tendons of 473 
webbed 500 
Finney s operat on 1173 

Fmsen light in lupus 294 457 
First a d in fractures 546 


Fissured fracture of skull 84J 
fractures 538 
Fistula 61 

aerial 2079 
b Uary 1134 
bunucosa 224 1, J103 
blind 1343 
brand lal 2074 
broncho-biliary, 1254 
cerv cal, 2076 
fxcal 1134 1203 
horseshoe 1343 

med an cervical 1076 
ccsophageal 2079 
pancreatic 2239 
penile 149 
perineal 2448 
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IS 

Fistula peru«l*l »Jt« 
pharrngea! 1079 
pleural, 204? 
recto-vagm*!. 2394 
r«to-ve-“hd» 1408 >339 
salivary 969 
scrotal. H S 
suprapubic 1434 
nq\| P ii»^fil, 1134 
urinary 1134 
vesico-v aginal t <94 
Fixation ol limbs, prolonged "♦ 

Flap method of amputation <4 9 | 

flaps, tkugbmg of, 1484 
Flat loot, ji . 

goncnlKCUi 131 

Flat me 8 ' 

Floating ludney 1369 
spleen, *-t>4 
Fluctuation, 47 
Fluorescent -*ma, 96 
Foamy e<JI» 1*47 
Focal sepsis f>4 
Foetal adenoma, ioSs 
Fomentations *8o 

Foil tanr lies u> ricketl 664 
in «jpbil s t6* 

Foot amputation of 1496 

arches of the 514 j 

deformities of 314 
painful lipoma of 205 

perforating ulcer of, 4 3 j 

Foot-drop 398 3*n 619 
Foramen magnum fracture into, S43 
Fcrc pres-me in htmcrrha e 315 
Forearm, amputation through 1491 
fracture of hones of, 397 
Foreign bodies, cysts in connection stth. 


*41 


StJada^ 


, 1214 


in e 5 e 1549 
in intestine 1183 
m larynx, jo*3 




in trachea, 
in urethra, 1438 
Forequarter amputation, 149 
Forster operation, 4S0 
Fosse nasal examination of 9S5 
Fourth nerve paralysis oh 412 
venereal disease, i 5 j 
For! r's position m peritonitis, ri37 
Fractional test meJ 1151 
Fracture-dislocation of ankle 630 718 

Fractures, 536 

allotment in, 346 
amhulatory treatment 551 536 
cause* of 537 
closed (simple) 537 


Fractures comminution of 339 56* 
complete 538 
complications of 339 330 
during treatn ent 358 
crepitus m 340 
deicxmity in, S40 
dislocation »ith 357 
disunited, 367 
eflects. S4« 

extension ui treatment of *47 
fust aid in, 346 
fissured, 338 
fixation of, 348 531? 
green-stick. 3^8 
impacted, 539 

implication of jomts m 35S 
1 of mam artery m 557 

incomplete, 338 
inlecuon in 359 
inti a old me, sji 
long tudinal, Si9 
massaee in treatment of J35 
multiple 53? 
nerves, mvol merit of 
Uiliqje 3,8 

obstetric. 337 
open (compound) 337 
rmerativ e treatment of J51 
plating in 334 

1 predi_ posing causes. 53“ 

radiigra J - 

repair ol, . 

s fins of, 440 
-Urpte Wf-ari) 5iT 
•petial, 3^3 
spual, 338 
spontaneous. 536 
subperiosteal, 538 
transverse 3jS 
treatment of 346 533 381 
umci of 343 
ui united 364 
varieties of 537 
vicious union of 367 
Stt alio special fractures 
Fragt. tas ossium, 608 
Frambosia ()i»>l 1597 
Freexmg Ice anesthesia 1331 
Freyer s prosiatectomj 1432 
Frog nose 983 

Frog's foot i n fla mm ation in. 18 
Fix hhch s syndrome, 908 
Frew tal bone, fracture of 999 

lobes of train, abscess in $! 

injuries of 871 
Sinuses, aflectieos of, 099 
suppuration in, 838 


557 


Frostbite l_. 

Functional derangement of bladder 1419 
Funicular process, evst from, 239 
FuwculiLis, flared, 1614 


Gardner s duct cyst of, 239 
Gal aclocele, no 
Call bladder affections of 123$ 
anatomy of, 123S 

drainage of 2246 1233 
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Gall bladder empvcraa of I25 1 
excision of J2J2 
rupture of 1240 
tumours of 1237 

G illles fascial sutures for lunui 1 94 
Gall stones 1248 

impaction of 1231 
in intestine 1183 1321 
operatic ns for 1.5s 
treatment for 1231 
Galvanic electricity in dujrwi* 03 
in treatment .97 
GaKano-cauter> 292 
Games remedial v alue of 480 
Gamgee tissue 278 
Gamma ran, 301 
Ganglion 474 

con pound | ulnur 473 
Ganglioncctomy sjnjatletie <47 44 
Ganglio-iicuroma ate 
Gangosa 159* 

Gangrene 96 

acute emphyv mat u» •** 
after aneurism 338 
amputation for 105 
diabetic ioO 

do 98 

embolic 102 . 

from arterial tl ror !**>* 104 
from cervical rib 10* 

ssssidsi ..«*.«"> >» 

from frost bite 113 

from kala aaar 1608 

from bgature of arteries »«9 ?S° 0 
from obstruction of 1 ,a ' n causes 
from physical and chemical causes 

from nurture of arteries 110 
from splint pressure HI 5»» 
from strangulation no 

gas 122 

hospital 124 473 
infective 122 

m intestinal ol struct ion I3'5 


of lung 1053 

post operational *33 
senile 103 0 q 

signs of local death in 9» 

syn ptomat c 101 
traumatic roi " 
treatment of i°° * 

g^sstAS"* ■*« 

periproctitis *33“ 
sto natitis 933 

Gardner si ash iS*i 

Gartners duct cystoi 239 

Gas gangie te *** lo5 

a " on operations o: 

Gasser an gangi w e 1222 

Gastralgia 

Gastrectomy 


Gastrectomy partial 1170 
Gastric juice in cancer of stomach 1 164 
residuum examination of 1150 
stenosis 1155 
ulcer and its effects 1154 
( as lriU» phlegmonous H53 
( istrocneiniiis rui ture of 467 
( a tro-duodrnostomv (1 nine} s operation) 

t stro enterostomy for cancer of ston ach 

f r duodenal ulcer 1178 
for 1 our glass stomach 11 Cl 
for p> lone cancer 1 1C7 

for ulcer of stomach 115O 

fuel! orrhage after 1174 
operation of 1 1 7 1 
vomiting after ti74 
( a trojojunosl nl >’ I, * t 
t astropt *>1 1 168 

Gistrostop} 1150 

Gistrosto iv 1170 
Gastrotom} 1169 

4 auchcr s disease 1269 

(.auvain s test for hip disease 775 

< aurc for dress 11 gs 281 

1 cnital organs of female d senses of 1570 
Injuries of 1593 
Genu rccurvatum 512 749 
valgum 509 5 10 


Gigantism 673^906 
Gdlies operation for cleft palate 978 
for Up 9* 1 

r ngivitis 65 93* „ 

G iraldis organ of 238 
Girdle pain 24 4*5 801 
Glanders 191 „ , _ 

Glands lyn phalic alTcctions of 383 
n esenter c 1148 
svphibtc 161 384 
tuberculous 182 
Glar dul or fever 37 
Glass wounds 252 
Glaucoma 1563 
chrome 1565 
glazed red tongue 956 

Gleet 144 J47 
Gllnard s disease 1268 
Gliomata 213 
■ of brain 899 goo 
I Globus hystericus 1020 
Glossitis 955 

chronic streptococcal 956 
, Glosso pharyngeal nerv e affections of *15 
Glossy skin 396 
Clottis acute cedema of 1030 
I Glovers stitch 241 
I Glucose infusion 83 
Gluteal artery aneur sm of 348 
1 hxmorrhage from 322 

bursa disease of 484 
Gl> cosuria See Diabetes 
toxic 104 108 
| Goitre 108 1 
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Go tie causes of IoSj 
colloid, 10S5 
exophthalm c 10S7 

fibroadenoma tou ioSj 
mil saint 1091 

nodular ioSj 
opera! 011 for 10S6 
pnenchrmatous, 1085 
physiological 108a 

sin pic 1083 
tra c 1087 1089 
treatment of 1090 
Gonococcus 142 
Gonorrhoea 142 

arthritis in tjo , 36 


proph) lax is of 14 J 
stn ture fro 1 14 J 
trcitncntof 146 150 
viccine treat nent of 1- 
GoaorrlKtil conjunctive t ■ 
endocarditis tit 
epiddvr ills 1461 
fibro* t i 151 
Oat foot ifi 
per ton us 150,1141 
procuti 150 
prostaus 1421 
ptitiua 151 

iheumatisiu ol put J 
rhinitis 1J0 
salpingitis, 150 

urrihnts 144 




warts, 149 

Goltstem s curelle 1004 
Goundou 1599 
Cout acute 738 
Gouts arlhr l » 7jS 

depos is n bursa* 4S2 

t ph 738 

Gradual dilatation of slnctu 


Grafts bone 6S8 


initiation tissue 55 
anulo na labiate 147a 
trop cal 1601 
tuberculous 183 


Gravitation haemorrhage, 799 
paraplegia 796 

Great sciatic nerse injuries of 415 
operation on 425 

Greenfield s cercbro-sp nal manometer 
Green st ck fracture 538 
Guillotine tonsillar 1009 
Guinea worm disease 16x7 


Gumma 165 

c itaneou* 166 
of bone C*o S23 
of brain 899 
of larynx 1031 
of lip 924 
of liver t 17 
of muscles 4 t 
of | haryn* 1013 
) of rectum 1354 

I cJ spine S 5 

of siemurn 65} 
of testis 1464 
of tongue 958 
oi tonsil 1010 
j peo»> novuil 751 

subcutaneous 167 
I subperiosteal 660 

G nmatous ostcomjcl Us 66 
svn VUi* 751 
ulcer 166 

Gums affections of gtt 
Cunn n» s interdental sp mt 571 
( unshot wound, excision of trad. 74 
ol trter es, 3 6 
of )un* 1048 
of skull S15 S 6 587 
tetanus in 132 

Gutter fxatVore 

operauou oa In* e 645 
Gymnasium exercists, 85 
Gynecomastia 1094 

1 laanangioblosto na 899 
Hxmang oma 5 
Hamat tmcsi« 309 

llaemalocele in eetop c gestation, 1589 
of cord 1286 
of tun ca 1 aginah 145s 
Hainatocolpos 1593 
llama to na 244 
of car x 3 39 
of calp 833 
pulsal ng 325 
Hauialo nrira, 1393 
Hama torn) i.Ua 793 
Ha* natorachis 796 
Ibematosalpiuv 15SS 
llwmatuna 310 1386 1392 1407 
Iiamojobin effect of hemorrhage on 
33 

Himoljsis, 40 
Hemolstic groups, 41 
H*n ophilia 32a 
joints in 761 

ILemophiius Ducxe)u 131 
Hxmoplasun 323 
II* no-paeumolhorax 1048 
H*n opt vs s 309 1048 
Hamorrhaje 309 
arterial, 309 317 
blood examination after 33 310 
4 capillar) 3 tyj 

concealed 310 
effects of 310 
fatal 33 
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Ham rrhage intermediate 317 
leucocj toais after 35 
natural arrest of 312 
reactionary 317 

saline infusion in 311 
secondary 318 320 
transfusion of blood after 40 31 1 
treatment of 311 3<3 
venous 309 319 
Hemorrhagic infarct 84 368 
pancreatitis 1259 
rickets 667 
Haemorrhoids 1346 
causes of 1346 
complications of r349 
diagnos s of 1349 
excision of 1331 
external J347 

injection treatment of 135® 
internal 1347 
Haemostasis 280 
Haemostatic cautery 314 
forceps 278 
Hxmo tatics 313 
Hxmo thorax 1048 

surgical treatment of 1030 
Hallux rigid us (Hallux ftexus) 518 

Halstead's mtradermic Stitch 247 
operation for hernia 1292 
suture intestinal 1128 
Ha 11 splmt 626 , , , . 

Hamilton s test for dislocated si ouldcr 

(99 

Hammer nose 983 

Hammer toe 327 , , 

Hammonds wire spl nt for fracture of 
lo ver jaw 572 
Hand amputation of 1490 
deformities of 5°* 

Hands sterilization of 277 
Hang nail 458 
Hard bake spleen 388 
Hard chancre 1 58 
fibroma 202 
Hare 1 p 915 

operations for 918 920 
Harrington s solution 280 
Har nan s spud 1500 
Harris bladder retractor 143 1 
boomerang needle 143 1 
prostatectomy 1432 
Hartmann s pouch 1252 
Headache syphilitic 903 , 

Head injuries See fractures of skull and 
Injuries of brain 
Heal ng by granulation 261 

by organization of blood clot 202 
by primary union 261 
bv second intention 261 
of detached portions of body 262 
under a scab 262 
Hearing investigation 01 1537 
Heart massage of *071 



Heat in sho k 27* 
most 289 

re ned al uses of 289 
Heatstroke 869 
Heberden s nodosit es 754 
Hectic fever 63 
Heels painful 529 

Hcbotherapy 29* . 

Hem anxsthesia n head injuries 873 
Hemianopsia (hemiopia) 872 
Hemiatrophy of tongue 954 „ 

Hemiplegia after bead injuries 873 , 

Hepatc abscess 1233 See Abscess )f 
User 

duct anatomy of 1239 
Hepatitis amoebic 1136 1479 
• ptosis 1230 

r of 1275 

1279 

1 1279 
of 1278 
. of 1277 
• 1278 
1278 1309 
tube in 1280 
tionof 1277 1304 
lity of 1303 
35 

1304 

for radical cure 1288 

Bassini s 1288 

Halsteads 1292 
Lotheisens 129 8 
ovary 10 1280 
postoperative 1270 
recurrent 1294 
sac of 1276 

adhesions in 1277 
hydrocele of 1277 
s gns of 1280 
strangulated r305 

after treatment 1312 
com pi cations after operation 
r3l2 

gangrene of bo vel in 13 11 

operative treatment of 13 10 

patholog cal effects of 1305 
signs and symptoms of I3°7 
taxis in 1309 
structure of 1278 
treatment of 128b 
trusses for 1286 129* 
vermiform appendix m 1279 
Hernia acquired 1276 
bubonocele 1281 
cerebri 849 9°4 9*3 
congenital 1282 1291 
diaphragmatic 1303 
direct 1283 
en tissue 1310 
encysted 1282 
exirapanetal 1284 
cxtr-ipentoneal 1279 
fatty 130 1 
It noral 1294 , 

strangulated 1323 
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Henna, acquired infantile, l*- 2 
inguinal zaSz 

acquired, zzSt 
congenital 1262 
direct, z S3 
oblique, 12S1 
radical cure of 12*8 
strangulated, 1313 
ingui nalis ante-v earabs, za® 1 
rntra Uiaca, Z2S4 
internal 1320 
interparietal. 12 Sc 
interstitial, 1:83 
mtrapanetal 1284 
in tra peritoneal zzSo 
lumbar, 130Z 


A XtWUAL or SURGERY 


obtur 


ttoj 


oi lung, 1048 
paraperitoneal, 1279 
propenlooeal, 1284 
pudendal, 1303 

reduction t» Woe, Z310 
Richter s, 1305 
sciatic, 1303 
scrotal, 12S6 
teatis, 1464 
traumatic, 1276 
umbilical, 1298 

operation, far, 1 29® 
vaginal, 1,03 
ventral, Z301 
Herpes labiali-, 924 
preputial!,, 1432 
r«ter 423 

Herpetic vulvitis, 1441 
Hes,elbacb , triangle, 1.83 
Hewitt s air wap 1 joS 

gas and \ t O apparatus zjz* 
Heaamine in cvsutis 1402 
Hev s amputation, 1496 
saw 8 >6 

Hrv-Groses' method lor lrsctured clavicle. 


disarticulation at 1501 
dislocation of cong en i t al, 303 
traumatic, 7c>6 
edition into, 722 

excision of 7S3 
csteo-arthnUS of 757 
CKleo-cbondnlis deformans c 
777 

position of rest, 723 
seizor lie dcfonmty of -66 
tuberculous disease of, 763 
typhoid disease of 735 
Hirschsprung s disease 44®- *2®* 
Histamine in shock 269 
Histrweuc spasm, 414 * 

Hodgea s splint. 549 614 
Hodgkin s disease, 387 


I Hollow foot, 525 
Homonymous benuanoyia, 872 
HooUeu hydatid, 241 
Hem, sebaceous, 460 
Horseshoe fistula, 1343 
kidney , 1^69 
Horsley » wax, 8s» 

Hot air bath in diagnosis, 43S 
Hot bath. 290 

water in treatment of hxmarThage, 
3Z3 

Hour glass stomach, 1 161 
Housemaid s knee, 4‘2 
Hud-on s brace, 8jS 
forceps, 804 

Humerus, dislocations of, 698 
fracture of shaft, 583 

with dislocation of head, 5S3 
fractures of, 579 

of anatomical neck, $79 
of surgical neck, 580 
of condyle* 56s 
of lower end, 5S6 
ossification of 3*9 
separation of great tubcrasitj. 552 
-A lower epiphysis, 5*9 


* Mummy,' 4S0 
Hunch- or bump-back, 814 
Hunterian chancre, 138 
Hunter’s canal, ligature of femcral artery 


Hydatid cy»u, 140 

eosinophdia in, 341 
of bone, OS4 
of kidney, 1394 

of Jung’ 2066 
of neck, 1077 
of pleura, 1047 
Hydatid of Morgagni, 23S 
Hydaudifcnu mole, 15S0 
Hydrarthrosis 740 
Hvdrtncephalocele 636 
Hydrocele, acquired, 1467 

bilocular, 1467 
chylous, 3Sr, 1470 
congenital 1466 
diffuse. 1470 

cm weed, 339. 1163, 1,69 
infantile. 1467 

of cced, r.85 
of epididvmis, 1469 
of henna! sac, 1277 
of neck, 239, lo 77 
of round ligament, 239 
cd tunica vaginalis, 1466 
radical cure of, 1468 
tapping of, 1468 
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Hydrocele tropical 161} 
vagina) 1466 
Hydrocephalus 837 
Hydrogen peroxide of a 69 
Jljdronephrosjs 1373 
acquired 1374 

closed X374 

congenital 1373 
idiopathic 1374 
nervous 1374 
open 1374 
Hydrophobia 137 
Hydrops anln 99S 
articull, 740 
of appendix 1 216 
of gall bladder Ujl 
tuberculous, 74 a 
Hydrosalpinx 15S7 
Hygroma cystic 3S0 1076 
Hymen imperforate 1593 
llyoid bone fracture of 573 
Hyperemia induced her Oier s weal 
ment 

Hyperesthesia m appendicitis 1219 
in paraplegia 799 

Hyperchlorbydria 113a 
Hypernephroma 1394 
Hyperostoses 208 
Hyperpituitarism 673 908 
Hyperpyrexia 30 
in tetanus 134 
Hypertonic Salt solution 79 
Hypertrophic ostco-arthropathy 675 
rhinitis 989 

Hypertrophy of breasts 1094 
of gums 93a 
of lips 9a2 
of prostate 1424 
of pylorus 1167 
ot scars 264 
of skull 839 
of tonsils 1008 

Hy pochlorous acid and hj pochloritcs 
2? * 

Hypodermodysis 31* 

Hypoglossal nerve injury of 417 
Hypophyseal duct tumours 897 
Hypopituitarism 906 908 
Hypopion ulcer 143* 

Hypospadias 1436 

Hypostatic pneumonia in fractures 33S 
Hypothy ro <1 sm 1081 
Hypotonic salt solution 79 
Hysterectomy abdomnal >576 
part al, J375 
total 1575 
vaginal 1375 

Hysteria in Spinal injuries 798 
Hysterical stticture of (esophagus 1020 
Hysteropexy See 1591 

Ichthyosis lingua; 936 
Icterus See jaund ce 

Idiopath c dilatation of colon 120a | 

erys pelas 126 
psathyros s 668 
tetanus ip ^ 

Jletco»c^wtussuscept on r^z8 


))eo-cohc in lussnsccptioo r ir-9 
I leo-colostomv 1208 
lleo-sigmoulostomy 1208 
Ileostomy 1206 
Ileus 1315 

dynamic 1316 
mechanical 1317 
Iliac aneurism 348 
colostomy 120S 
vessels ligature of 357 358 
Im nunitv 9 

acquired 10 

causes general 9 
local 9 

mechanism ot 12 
natural 9 

Immuno-translusion 14 
Impacted calculus m ureter 1365 
faces 1325 
fracture 339 
gall stones 1251 
urethral calculus 1438 
Impaction of fore gu bodies in bonel ri 8 } 
Imperforate anus 1337 
hyn en 1593 
Implantation cysts 240 

lateral of intestine 1212 
ot ureters 1399 
Incontinence of urine 1419 
false 1420 

Incurvation of neck of femur 307 
Indian clubs use of 288 

ink mettiod of demonstrating sptro 
chxUc 156 

operation of rhinoplasty 984 
lodrgo-cann ne test of renal iunctifo 
1368 

Induced hyperemia See Biers 
Infantile hernia 12S2 
hydrocele 1467 
paralysis 530 
scurvy 667 
umb 1 cal henna 1298 
Infarct See also L in boh 
haemorrhagic 84 
Infection 6 

of open fractures 559 
of wounds, 7» 
post operative 72 

Infections non specific pyogenic 49 
li feet ve arterit s 328 
diseases specific 126 
emboli 84 
endocard tis 84 
gangrene 102 
oranulomat a 159s 
ceomj eficis acute 642 


phleb „ . 
processes general 
I thrombosis of cerebral 

Infer or dental ne 
I mas Ua fraci 

Infiltrat on anasst 
| Inflammation 18 

catarrhal, 2j 


e qperat on on 407 
■e of 569 


53* 
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Inflammation causes of 18 

chrome 30 

croupous 6 . 

interstitial, 6 l 

of bacterial origin 21 | 

parenchymatous 26 
resolut on in 23 
s gas of 23 -5 
termination 5 of 22 

treatment of 26 9 3* 
t ir e ties of aa 
v ascular pi enomcna of 19 
Inflaminatorj fe'er 5 
lymph 19 

Inflation of bowel m intussusception 1330 

Infra txb t»l neuralgia, *03 

Ingro ng toe nail 439 
inguinal aneurism 31® 
bubo 131 
bent a 128* 

lymphogranuloma 160J 
luhalat ons steam for nose 99? 

Inherited syphilis 17* 

bone affect ious in 662 
treatment of 178 

Inno mina te alter) aueuilSOl Of 343 
ligature of 33I 

Inoperable mat gnant disease treatment 
of b> Coleys fluid and radio-therapy 

Insanity traumatic 86 J 
Insect slin„s 23a 

Instruments preparat on of for opera 
lions 278 

Intercostal arterr hemorrhage from 321 

nerves paralysis of 8ot 

Iolerde'ntafspluit 5 371 
Intermediate hamorrhage 317 
Internal capsule injur cs of 873 

carot d arterv aneunsm of 345 
ligature of 332 
wounds of 84o 
ear disease of 1546 
hmmorrfoo ds 1347 
iliac arterj ligature of 358 
malleolus fracture of 62S 
mammaD arterj hemorrhage from 
, 321 

ligature of 355 
saphena, vanx of 370 
urethrotomy 1445 
Interrupted galvanic currents 297 
Interscapulo-thoracic amputation Z492 
Interstitial emphysema ol lungs 1048 
hernia 1283 


Intertrochanteric fracture of fern 

Intestinal anastomosis izii 
calculi >183 

diverticula, 11S6 
kmii tin 
obstruct on 1315 

par ul vs s «3i6 

schistosomiasis 1613 
stasis, 1203 


Intestines all ec Hons of 1I/8 
| carcinoma of 1192 

I congenital malfonua 110ns of Ji7® 

contusions of 1179 
embolus id 368 
foreign bodies in, nS J 
operations on, 1206 
perforation of 1182 
punctured wounds ol It 82 
radiograph) in, 1178 
rupture of 1181 
sarcoma of ngi 
stenosis of 1179 rigo 
strangulat on of b) bands 1319 
syphilitic ulceration of 1190 
tuberculous ulcers of 11S9 
tumours of 1191 
In Ira abdominal bands 1203 
1 ntracanalicular adenoma of brea t 1 107 
I Intracapsular fracture of femur 604 
of humerus 579 
Intracranial aneurism 34 S 


Intradermic test for bydat d 242 
Intradural hemorrhage 877 
Intraraammary abscess, 1097 
lotramedullar) hamorrhage of spine 


I lutrapclvie abscess 1586 
I Ihtraper tooeal abscess, 1217 
I hemorrhage 1132 

rupture ol bladder 1399 

of ectopic gestation, 15S9 
| Intra thoracic anrumJns 342 
I goitre, 1084 

I Intratracheal insufflation of ether tsig 
| Intra uterine fractures 5J7 
Intravenous infusion. See Infusion of si 
solution 

Intrinsic cancer of larynx 1032 
Intubation of larynx 1041 1522 
of (esophagus, 1020 
Intussusception, acute 1329 
anatomy of 2327 
cause of 1327 
chronic, 3330 

treatment of 1330 
varieties of 1328 

Inunction of mercury for syphilis 172 
Iodides in syphilis 1 73 
Iodine, antiseptic properties of 273 
sterflnation of catgut bj 279 
OS sVia b> 279 
Iodoform 273 
emulsion 189 
Ionic medication 298 
Indocyclius 131 
Inus acute, 1563 
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Int s syphilitic 163 
Irradiation Alan s theory of 842 
Irreducible hernia 1303 
Irrigation of bowel for colitis 1185 
of joints 736 

of urethra and bladder in gonorrhoea 
146 

of urinary bladder in cystitis 1403 
Ischaemic contraction of muscles *83 471 
558 

Ischiorectal abscess 1340 
Isotonic salt solution 80 271 
Ivory exostosis 208 

pegs far fractures J53 


Jacksonian epilepsy 877 903 
Jackson s bronchoscope 1027 
membrane 1203 
cesophagoscope 1017 

tracheotomy tube 1038 
Jaundice catarrhal 1243 

in cancer of bile ducts 1357 
of pancreas 1262 
of sto uach 1166 
in gall stones 1251 
in rupture of gall bladder 1245 
in tropical fevers 1609 
Jaw lower dslocationof 696 
excision of 945 
fracture of 369 
necrosis of 940 
osteomyelitis of 839 
tumours of 942 
upper excision of 938 
fracture of 569 
necrosis of 933 
tumours of 934 
Jejunostomy 1306 1323 
Jerk finger 501 
‘ Joint mouse 763 
Joints adhesions in 727 
auk> los is of 765 
diseases of 721 
d slocation of 692 
cflus on into, 721 
empyema of 727 
erasion of 745 
excision of 732 736 781 
false See 1 seudarthrosis 
flare 726 

gonorrhoea] aflections 736 
gouty aflections of 738 
gunshot wounds of 69 » 
hjinophihe disease of 76 r 
hysterical 764 

1 implication of in fractures 336 
infected wounds of 691 
injuries of 690 
loose bod es in 762 
mobilization of 7 6 
neuralgic, 764 

operations on 724 
penetrat wound* of 691 
position ol rest of 721 
[jucnul infection of ?U 
rheumatic affections of 737 
sprains of (yo 
syphilitic affections of 7 JO 

tuberculous disease of TO #** 7 


Joints t> phoid disease 735 
wounds of 691 
Jones. Hugh line 1543 
Jones's elbow splint 585 733 
Jubes syringe 45 
Junker s inhaler 1526 
Juvenile arteritis 106 
Juxta articular nodules <598 
Junta ep phj seal strain (Ollier) 539 

KaderSerms gastrostomy 1170 
Kala azar 1607 
Keloid 264 
Keratitis rs6r 

interstitial, 178 
punctata 1533 
Ketogemc diet 1379 
Keynes flask 44 
Kidneys affections of 1364 
abscess of 1380 1382 
absence of 1369 
adenoma of 1392 
amyloid disease of 64 
angioma of 1393 
calculus in 1365 
capsule rupture of 1372 
carbuncle of 1380 
carcinoma of 139 4 
congenital affections of 1369 
dsplaccment of 1369 
cystic disease of 668 139a 
I dermoid cysts of 1395 

embolus in 368 
enlarged signs of 1364 
1 examination of 1364 

| floating 1369 

functional activity tests of 1367 

h*tnonrhage from 1386 1392 

horseshoe 1369 

hydatid disease of 1394 

hypernephroma of »J94 

injuries of 1372 

malformations of 1369 

methods of exposure of 1364 

mot able 1369 

papilloma of IJ93 

purpura of 1391 

pyogenic infections of 1377 

radiography of 1365 

rupture of 137s 

sarcoma of 1393 

serous cysts 139J 

surgical, 1377 

tuberculous disease of 1383 
tumours of 1392 
kienbbck s disease 647 
Kinking of intestine 1317 
ol ureter 1366 
K rschner s wire 617 
KUpp s suction balls 29 133 
Klebs Loftier bacillus 13a 
Klun pke (lower arm) paralysis, 418 
Knee sprain of internal lateral ligament 
of 090. 7*3 7*7 

Knee-joint acute arthritis of 7}J 
ankylosis of 766 
congenital aflections of 309 
rtiblxaMon of. 713 
eflmjoo miry 722 
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Janej aJ)>a fatty hcrnii ot j.99 
laneual aticry, ligiture of 333 
Lin (is pi as tic ism 
L inseed noultire a So 
Iapndol 8.S 

aiborcxflis, 753 949 

intermuscular .04 
nasi 98} 

of femoral canal 1294 
> f inguinal canal 1 .66 
» f intestine 1191 
of mmlcr) 1149 
« scalp 835 
painful <1 (he foot .04 
par-osteal, 204 
pericranial .05 
post anal ttio 
subscrous 2i >j 
1 IponutosU .0) 

* 1 ippws of joints 7$4 
laps an I jaw* allrclioos of 9«5 
l isfranc s an putation 1496 
la tir ojK-rati m for fractured palrila 624 
Lister s antiseptic treatment of wound' *73 
boigics, 1442 
excision of wTtst 783 
modified flap and circular amputation 
1 4 So 

supracondylar amputation of thigh 
IJOO 

LithtJapari mi 
Lithotomy suprapubic 1417 
Lithotnty 1413 

contra indications to, 1418 
in boys 1418 
Little * disease, 334 
Littrii s forma, 1305 
Liter abscess of tropical i*33 
aclmo nycoas o( 1238 
am>loid disease of 63 
aspiration of 1235 
carcinoma of 1*37 
displacements of 1230 
c!i>lxAus in 36S 
exploration of 1232 
RUmmata of 2*37 
hydatid cysts of 1236 
in delay ed chloroform poisonmj 1510 
multiple abscess of 1233 
rupture of 1230 
solitary abscess of 1233 
tumours of 1237 
Loa loa 1613 
Loasis 1616 
I.obectomy 1058 Jo6r 
laical analgesia 133* 

Localization in cerebral affections 87X 903 
Lockjaw 1 34 

Locomotor ataxj joints m 75 s 
Loose bodies in joints 762 763 
Lorain s hypopituitarism 908 
Lordosis 497 676 
inhpdsease 771 

LotJietsen’s operation /or femoral J ernra 
1298 

Lotio rubra 93 

Lou er extremity, amputations of 1494 Z 5°3 1 


I ud s angina *0 967 
1 u„i>l s 1 s! ne 1089 
lull ago 4 o 
l in l ar abscess 614 
ganglia ^43 f 

luphnctoi \ 1(96 

* for dngnistic purposes b6i 
f r'tinal inaLcSla 863 IJ33 
for tfcrapcutic p rpuses S62 
I u 1 p> jaw tgb 
I ungs abscess of 1052 1 169 
oc(mo ii'Vihft ( 196 
collapse of 104S 
eontusnns of 1047 
embolus in 368 
gangrene of 1043 
ha'inorrhage front 1048 
laceration of 1048 
prulipsc of 1052 
surgical 3(1x1100' of 1047 
tumours of 1064 1069 
wounds of 1048 
Lupoid ulrcrs aj6 
lujus action of erysipelas on 128 
rry theinatosus 458 
of palate 9S0 
of tongue 958 
treatment of 94 43 s 
vulgaris 455 

treatment of 437 
Luxatm erreta 699 
I uxation of joints 692 
Lymph bound wound 79 
I yuph fistula filarial 16:4 
nodes in sjphilis, 163 
scrotum filarial 16(4 
Lymphadenitis acute 383 1609 
chronic 3S4 
syphilitic 3S4 
tuberculous 384 
I unphadcnoina 3&y 

Ly mphangcioplasty 382 

Lam phangicetasis 379 3 8 o 
Lymphangioma 379 
capillary 380 
cavernous 3S0 
Lymphangitis 3 3 379 1614 
reufomi 37 s 
tuberculous 379 
tubular, 378 

Ly inpfiattc glaa Is affections of 3SJ 
tumours of 387 
leucocy th-em a 389 
na?4us 380 
ccdcma 3S1 

Lymphatics diseases of the 37 s 
Lymphocytes 31 
Lymphocytosis 34 36 

Lymphogranuloma ur-~ 

Lymphorrhcea 381 
Lymphosarcoma 389 

of thymus 1093 
of tonsil iojo 


igu nale >53 1602 


McBumeys method of opening the ab- 
domen 1x23 
Spot, Z2tg 



for knock knee 
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McCarthy s rwectoton 
Maccwens operation 

(osteotomy) 5»* ea 

Machines (or ren ed al movements .58 
M acini j re s spbpt 6 7 
Macrocheiha 92? 

Macrodactyly 500 
MacroglosSia 954 
Macrostoma 922 
Madelung's deformity 597 
Madura foot (mycetoma) 1604 
Maetfl s laryngoscope 152° 

lose pressure apparatus 15 2 < 
\tam-en gride 42+ 

Malar bone fracture of 569 
Malaria 39 1607 
Malarial spleen 1266 
Malignancy characteristics of, 199 
Malignant adenoma 23a 
diseases of scars 65 

embolus 366 
papilloma, 2 6 
pustule 14° 
syphilis 169 
tumours 223 
ulcers, 226 
wart 226 

MalU'ui in diagnosis ol glanders, 19 
Mallet finger 468 302 
Malpos tion a cause of deformity 486 
of feet 1 1 ultra 315 
of tesus 1456 
Malta feier r6oS 
Mamma See Breast 
Mandetic at d m pyel Vra, 1379 
Maud blc See Jaw lover 
Mandibular clefts, 9 i 
Marjolw s ulcer 265 
Marriage alter gonorrhtra 148 
after syphilis 16S 
Mart n s bandage 740 
Massage 283 

for divided nerv es, 400 
for fractures 287 555 
id phleb tis, 570 

of prostate 145 
Mastitis acute 1095 
chronic 1098 
Interstitial iogg 
Mastod antrum 1542 

}ta>to3!tn > M4S 1542 

Mattress divided 618 
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) Medulla of bone irllanunation of See 
Osteomyelitis 
Medullarv cancer .32 
Medulloblastoma 900 
Melina. 310 
Melanin 223 
Melanoma 221, 944 
Melanosis 23 
Melanuria 223 
Melon seed bodies 4,4 ?bs 
Mcmbrana tympaiu, appearances ct 
1338 

puncture of 1542 
rupture of 1540 

Meningeal hiioonhage cerebral 8S0 
spinal 795 


Mi 


ilfd as 


e affections ol 4 


Mediastinum aflecUoas of 1072 
tumours of, 1072 
Medulla oblongata, injury ol 87. 


cerebral a 


l SS6 1 J47 

e 883 


serosa circumscripta 830 
spinal, acute 796 
chronic, 797 
tuberculous 886 
Meningocele cranial 836 
spinal 806 
1 Meningococcus 88 1 
Men ngo-cncephalius 885 
Meningoencephalocele 8>6 
Meningomyelocele 800 
Mcningoinyoma 233 
Memscltis, ,17 
Menorrhagia, 1373 
I Mercurial cream (Lambkin s) 172 
f Mereurvalistn 173 933 
Mercury buuoduJe of 273 

m treatment of syphilis *71 
vapour 1 ilhs 17. 
lamp ’gy 

Mesenteric glands, ad returns of 1148 
1 19 

1 vessels, thrombosis of 114S 
\ Mesentery affections of 1148 
cysts of 1149 
lubcrculosis of 1149 
tumours of U49 

Metacarpal booes, dcdocut ons of -06 
fractures of 60O 

Metacarpo- phjangea] joint amputat on 

Metatarsal arch, transverse loss of 523 
tones fractures of 635 
Metatarsalgia (Morton s disease) 5 8 

77 131s , , 

- of renal functioi 


Methv lene blue 


l«*9 

lb affections of See Jaw upper 

Maxillary sinus, empyema ol gg6 

Mays operation for hernia 1301 

Meckel* di erticulum, 1179 tsi9 
Median basilic vein, venesection of 374 
cervical fistula, 1076 

hare bp 9“ 


MicxofiUiVK banctotu 16x3 
Microstoma, 922 

51 ddle-ear disease. See Otitis media 
M ddle lobe of prostate 1425 

meningeal arterv wounds of S78 
51 d tarsal joint amputation at 1406 
Miliary tubercle 18 1 
Miner's ellow 464 
Jlirauft s operation fee bare-lip gig 
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Miscarrngc due to sypbdis, 174 
Mixed parotid tumour 973 
Mobil iatioa of colon 119s t.12 
of fractures 555 
of jo nts 726 71- 

Modificd flap and circulir method of am 
putation 1 1 So 
Moist gangrene 98 
Mole tut al 1389 
Mollitics ossium 669 
Molluscum contagiosu n 461 
fibrosuru 03 213 
Monarticular osteo- arthritis 754 
Monet metal 301 
Mononucleosis infective 37 
Moore s method of treating at euri n 
34* 

Morax Axenfcld bacillus 1 J5» 

Morbu» coxa; 76S 
Morccllemcnt 903 

Morgagni h>datal of cysts frou *38 
do Morgan spots 376 
Monfori 1 enlargcu rnt of inferior lurl inal 
989 

Morphia use of in acute mtuasccplioa 

1330 

pcriton tis 1137 
in a vrsthcsia 1509 
in delirlu 1 tre ins 543 
in 1 amoptys a 1049 
in si ock 37* 

Mirnss bitrochautenc test 609 
Morton s disease See Metatarsal,, a 
528 

Mother s mark 373 
Motor aphasia 871 8*9 , , 

area paralysis of in cortical ha.1110 
rrliage 87J 
wounds of 87* 

nerves effects of division of 392 
ocull nerve affections of 403 
Moure s operation (lateral rhmoton y) 937 
Movable k dney 1369 

treatment of 1370 
Mucocele 1562 

Muco-i lembranous col tis 1183 
Muco-pus 59 
Mucous cysts of 1 ps 924 
polypus of nose 990 
tubercles 174 
Mulberry calculus 1411 
Muller an body 238 
Mummification 98 
Mumps 966 

Muscles affections of 464 

changes in after injury to nerves 393 
injuries of 464 
rupture of 465 
tumours of 473 

Muscular relaxation in anaesthesia J507 
Muscu o-spiral nerv e injury of 4*9 
paralysis of 4*0 

Mushroo mag of he id of femur 757 
Mycetoma (Madura foot) *604 
Mycobacterium of Koch 180 
leprie 192 

Mj el t s spnal 797 


Mvelomitosi 2*2 679 
Mvelopath c albumosuria i 
Mviioplaxts 212 
Mvo a 2*3 

1 e to abdo nurd 1 


M 0 


4<>9 


1 47° 

ebb ficaiia 472 6; 

trau itK 47- 
paras tic 47a 
rheun atic 4 o 
suppurati 47* 
svphil tic 47* 
trau late 469 
tuberculous 471 
Mvrwgotomy 1542 
Mvxcedcma 674 to 8 * 


NAB *69 
Nj\o-l po 1a 377 
Na.vus 375 

capillary 375 
cavernous 376 
diathen ly cauterv for 377 
electrolys a in 376 
lvn 1 1 atic 38® 
of bp 9** 
of scalp 834 
sp der (\ arm eus) 376 
umus lateria 375 
Nails affections of 458 
Napkin rash 176 
Narcos s deep *5° 6 
Nares palpation of posterior 980 
plugging of 988 
Nasal bones fracture of 508 
fossa; examination of 985 
polypi 990 

septum deviations of 986 
fracture of 568 
spurs 9S6 

syphilis of 176 6GI 993 
Naso-pharyngeal fibroma 1004 

sepsis 65 , „ 

Naso-pl arynx exammation 01 905 
operations on root 
Navel starting of 1299 
Neck abscess in glands of 384 
cellul t s of 7“ 
cysts of 1077 . 

tuberculous glands of 305 
ounda of 1077 
Nccrob osis See Necros s 
Necrosis 96 
acute 64* 
central 65* 

1 of bone 638 

* of cranium 839 

of jaw 941 

of laryngeal cart lages *034 
. of ossicles of ear *545 

of palate 970 
' of skull 840 

of ten poral bone *545 
phosphorus 94* 
qu et 638 
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Ovar an pregnane) 1588 

Chant;. removal of ra hysterectom) 1576 

Ovanob™) 1)84 

O arUto comp eating append c us >ii» 
Ovar) n sac of htnua 1260 
tumours of is ® 1 

Oxalate of hme calculi 1421 
Ox >un= \ertmeularto t)«6 

Ozxoa, 992 

Patch oman todies 837 

Pach j dennatocele 8)5 
Pachywening u» cranial soj 
Pazet S disease ol nipple 1095 
of tibia, « 7 ° 
quiet necrosis 638 
recurrent fihro d 1109 
Painful lipoma ol loot 03 
sacrabral on 828 
scars 265 
stump 148 s 

subcutaneous nodule 214 
Palate afleeUons ol 94 978 

deft, 976 

perforations of 9*0 
syphilis Of 661 980 
tumours of pS« 
ulcetauou ol 979 

Palmar abscess 237 

arch hwnorrha e from 321 
fascia, contraction of 502 
ganglion compound, 473 
Panant um See 1 aronjcbia 
Pan arthriti- acute 730 
Pancreas iflttUoris of 1257 
carcinoma of 1262 

wounds of 1259 
Pancreatic adenoma, trix 
apoplexy 1259 
calculi, 1239 126 » 
fistula 2259 

P anneal us a ate 1259 
chtomc 261 
diabetes in, 1261 
P annus 15 Do 
Panostius acute 642 
Pao-smustis 993 
Papilhle ous cysts 2581 
Papillcederoa, 903 See OpUc neuritis 
Papilloma 223 


of breast nog 

ol ludiiej 1393 9 
of larynx 203 a 
ot rectum 2357 


Para entes 
Paradid -n 


Paralysis after injury to brain, 871 
to cert es 420 4*4 
to spine, 99 
crossed 87 s 
Erb-Duchctmc 41 S 
facial, 413 
inlanlile 530 
n Potts disease 817 
Klumpt-e s, 418 
of 1 ladder 600 
of intestine 1316 
of laiytix 103 - 
of serratus magnu. 498 
of sphincter xe-iue 1304 
post-diphthcnuc 130 
spa-tic 534 , , 

Paral) tic talipes See » ar el es ol tal 
I arari etnc abscess, 15 S 3 
Parametritis 159 ? 

Paraphimosis 1451 
\ araplegia 799 

at d Qerent lei el, 800 
death Iran, got 


gra ' 


1 798 


n spioa bifida occulta 809 
in spinal cane*. 817 
Paras tes, cxaminat on of blood for 39 
Paras lc cysts, 2 jO 
er bol 307 

u>« M* 47 , , , 

norms surgical afiect ons caused b) 
1348 ifii 

Paras 11 pathrt c 432 

Paras ypbili, 167 

Parathyroids loqj 

Para erUbral thoracopla-ty 104 ? 

Parench ^ atous gloss tu acute 95 } 
go ire 1083 
slim tauon 26 
Par on cbia 45 ® 

Para phot on cj-sts 23 S 
Parotid gland, tumours of 971 974 
Parol is chrome, 9^9 
epidemic, 966 
post-operat e 967 
simple 967 
suppura e 967 
Paro tant'sts ij 8 1383 
j Paroxysi al hju uglob uria, io 5 
\ Paitot s nodes W>j 
Pass c b pera-mia 28 

® ruo en ent of IraiLs, 2 S 7 
Pasteurs treatment ol hjdropaobia 13 S 
vaccine lor anthrax 6 10 139 
Pastille dine \ rays 299 
Patella con ..coital absence of jog 
dislocations of 711 
fractures of 623 626 
Up 7 a 

lhicLcino 0 of fatty pads \ftditnd 7 s 3 
727 

Patellar bursa enlargement of 482 
Patbuicus nen e slier turns of 403 
Patient, preparation of 279 
Paul and \UkubVz s operation 1200 
Pauls tube 1206 

Peau d orange in cancer of breast **12 
Pedicle gra! rag 94 984 
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Peg leg 1464 
Pelvic abscess 1586 
cellulitis 1587 
hxmatocele 1389 
inflammation acute is86 
chronic 1387 
Pelvirectal abscess 1341 
Pelvis fractures of 601 
eau'tta. <SS 3 
triradiate 665 
Penetrat ng v ounds 231 

of abdominal vtlls 1131 
of arteries 326 
of brain 875 
of chest 1049 
of eye 155a 
of heart 1070 
of joints 691 
of 1 ver 1231 
of orb t 843 
of spine 786 
Penis affections of 1450 
amputatonof 1433 
chancre of 138 
soft 131 

congenital malformations of 1436 

epithelioma of 1453 

fistula of X49 

herpes 1452 

paraphunoss 1451 

phimosis 2430 

plastic operations on 149 

warts of 149 1452 

Peptic ulcer after gastro enterostomy 1174 
Perabrodl 1366 1376 


of duodenal ulcer 1173 
of intestine 11S2 
of palate 9S0 
of stomach 1154 
of typho d ulcer of intestine 1183 
Per adenitis 383 386 388 
Perianal bxmatoraa 1347 
Periapical infections of teeth 937 
1 er arterial syn pathectomy 446 
Periarteritis 328 

PencanaJicul it adenoma of breast 1105 
Pcncard al eflus ons 1071 
Pcricrrdit s sujpuralive 1071 
Perichondr tis of larynx 1034 
Pericolitis 1185 
I ertcran tu> 839 „ 

Pcngastnt s 115S 1161 
I crmcal abscess *448 
pcsccttoa at rectum 

1 cnneo-abdomuial resection of rectum 
1362 

1 erm •orrbapbj 1594 
1 er nephritic abscess 13S2 
I crineplirtUs 138* 

Prrincum laceration 0/ IS94 
1 crineurit < 403 
Periosteal brid e e 543 
nodes 63 

sarcoma GSr 
sleeve 339 

Periostitis acute 63; 641 


Periostitis chron c 652 
syphilitic 660 
tuberculous 653 
Peripachymeningitis 825 
Per pheraf neur tis 130 401 
Per phlebitis 369 370 
Per proctit s gangrenous 1342 
Perirectal suppurat on 1339 
Penstnls/s in intestinal obstruction 1313 
in per totnt s 1137 
Pcrithehoma 233 
Per toneal adhesions 1203 1217 
bands and apertures 1319 
Peritoneum affections of the 1134 
toilette of 1124 
Peritonitis 1133 1134 
acute diffuse 113s 
localized iijj 
chronic simple 1140 
folio ng appendic t s 1217 1224 
gonorrhceal 1143 
pneumococcal H42 
puerperal 1135 
rheumatic 1133 
spreading septic 1218 
tuberculous 1141 
Perito is (liar abscess rood 
Perityphlitis 1213 
Periurethral abscess 1448 
Permanent callus 345 
Permanganate of potasl 274 
Pem cious vomit ng tsio 
Pernio 455 
Pemoctoo 1530 
Peroneal arterj 1 gature of 363 
Pcronei tendons tenotomj of 477 
Peroxide of hydrogen 274 
Perthes disease 777 
Pcrtrochai tcric fracture 609 
Pcs cavus 328 
Petrehix 309 
Petits triangle 1302 
Petrissage 285 
Phagedena >24 1G0 
Phagocytosis 12 
Phalanges amputation of 1488 
dislocat on of 706 
fracture 0/ 600 
Phantom tumour 1130 
Pharyngeal diverticulum 1014 
dysphagia 1013 
fistula 1079 
stenosis 1079 
Phary ogitb acute joiz 
atrophic 1012 

Fhary ngotoin > 1034 
Pharynx affect ons of 1006 
cancer of the, 1013 
svphibs of 1012 

1 henol sulpl nephthalcin test of renal 
fund on 13GS 
fhunosis 1430 

m association with cancer of penis, 
>45} 

rcteot on of urine from 1420 


3 
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FbUh U spreading, 369 
Phleboliths, 365 37 
Phlebotomy ire ' enesecUofl 
Phlegmasia alba dolens 360 

Phlegmonous gastr is 1153 
Phlyctenular conjunctlv tis 1561 
Pho phalic calculi 1411 
Phosphorus necrosis of jaw 94* 
Phrenic nerv e avtiLicm ol too J 
injure of 417 
jural 'Sts of Sox 
Phrenospasm, iojo 

Physical agencies m surgery the u=e 
83 

Picnc acid in sterilirat on of the 

2 9 

in treatment of bums, 1x6 
P "eon breast. 663 
Pig-sknt in cancer of breast 1 112 
Piles X3«6 Su aiso fcLEmarrhoids 
Pm in urethra. 143S 
Pmealoma 901 903 
Pineal teratoma, 901 
Pinkeye, 1557 
P pe- tern motions, 1355 
P tuitary bods tumours of 900 
Ftuitnn in shock 272 
Placental polypus 1577 
Placentomata 201 
Plantar arch hwnoirhago (mm 32 
fascia contraction of 326 
din ion of, 3 o 

Plan tar is tendon rupture of 4*7 
Plasma cells, 31 

Plaster of Paris bandage* 330, 744 
bed, 8 1 
jackets, 82 
splints 550 


Plate Lane s) for fractures 353 
Pleura, tumours of 1047 
Pleural cavil es affections 0/ 1043 
ca -itv aspiration of 1043 104, 
drainage of 1046 
effusion in 1043 
empyema of 1043 

fistula 1047 
P eurcsthotonos x 34 
Plombage, massive, 105S 
Pneumatocele cap tis 909 
Pneumectomy 1058 
Pneumocele, 1051 
Pneumococcal arthritis, 735 
crop mi Coy's 
penton tis 1141 
Pneumococcus, 49 51 
Pneumogastnc nerve affections of 416 
Pneumonia, diagnosis from appendicil 

h -postal* 558 
leucocytes!* in 35 
septic alter injure to ung, 1049 
after tracheotomy 1041 
n cancer of tongue 962 


Podagra 738 

Poisoned wounds 3 54 

Poker bark, 8 6 
Poliomyelitis, anterior 443 33° 

Pointer s method ol inflating m ddle ear 

Polyarticular os teo- arthritis, ,55 
Polydactylism 500 
PtJ -mat.ua tvyt 
Polymorphonuclear leucocytes * 
Polyorchism, 1453 
[ 1 cJypcfcis mtesuni. 1316 
Polypus of intestine. 2191 
of middle ear 1343 
, of nose, 990 

of rectum, 1356 
of umbilicus 1134 
of urethra, 1439 
ol utaus 1 577 
placental, 1577 
Polyvalent sera 13 
Ponceau fuchs n sum 1273 
Pood fracture of skull, 84S 
Poos v arein, injury ol 873 
Popliteal aneurism, 349 
artery, ligature of 360 
burs* affections of 482 
nerves injury of, 427 
Poradenitis venerea, 160a 
| Port nine slam. 373 
Pos Uuo of rest for joints, 3 
Post anal dimple £09 
Posterior gastro-caterosl any 1173 
rhinoscopy 1 003 
tihial artcrv li -attire of >61 
Post mortem \ art, 234 
Post-operative retention of urine. 1331 
vomiting 13 o 

Potass um uslttie m syphilis, 173 
Polls disease 810. i« Spinal canes 
fracture, 631 
puffy tumour S39 S3r 
Poultices 2S9 

, Power (D Arry) treatment Of aneurism, 
34 

1 Precip tm reaction 212 
\ Pregnancy extra uterine, lyhi 
ovanan, ij88 

I an cose veins in. 370 

, Pregnyl la retained testis, 1436 
| Preliminary cxcostooi 1193 
tracheotomv 1037 
Preparation of patient 279 

lec afsl-itcAnal opexaVvons, ttzz 
Prepuce, aflec turns of, 1450 
herpes of, 1432 

Piupcni, 2427 

LL Price Thomas rib shears, 1066 

Primary arteri-J h.-cm cirrhage, 316 
nerve suture 397 
shock, 266 

tuberculosis of kidnev 1383 


Procidentia uteri. 1590 
Proctectomy 1361 
. Proctitis, 1338 
I gonorThceal 150 
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Proctoclysis 311 1139 
Proctoscopy 1336 1350 
Proflavine 79 
Prolan B 435 
Prolapse of anus 1331 
of rectum 1331 

operation for 1333 
of urethral mucous membrane 1374 
of uterus 1390 

Prolonged fixation of limbs See Fixation 
Prophylaxis venereal 169 
Proptosis See bxqpbthalmos 
Prostate abscess of 2424 
calculi of 1423 
cancer of 1435 
enlargement of 1424 
diagnosis of 2428 
massage of 143 1433 
tuberculosis of 1423 
Prostatectomy suprapubic 2430 
Prostatic bar 1426 
h&maturia 1433 
pouch 1426 
Prostatitis acute 142 r 
chronc 1423 
Prostatonhcea 1423 
Protopath ic sensation 394 
Pruritus am 1346 


Psammoma 233 89: 
PSathynjjis ldiopatf 
Pscudarthrosis 693 


>athic 668 


iseuuarinrosis 093 
Pseudo-agglutination 41 
Pseudo-coxalgia 777 
Pseudo cysts 243 
Pseudo-hermaphroditism 2593 
Pseudo-mucinous cystadenoma 1582 
Pseudo neuroma 215 
Pseudo-paralysis syphilitic 662 
Psoas abscess 286 772 825 
bursa aflections of 484 
Psoriasis 1 nguai gs6 
syphilitic 164 
Puerperal peritonitis 1135 
Pulex papatasu 1600 
Pulled elbow 703 
Pulmonary abscess 1052 
decortication 1047 
embolus 36S 
hemorrhage 1Q49 
tuberculosis (surgery in) 1061 
Pulp-tumours 301 itj 
Pulpy degeneration of synovial membrane 

Pulsating empyema 2044 
exophthalmos 1088 
hematoma 32s 

tumour of bone 68+ 

I unctutcd fracture of skull 846 
wounds 251 

of intest ne 1182 
of test s 1433 

Pupils in affection of cervical sympathetic 


, '* 28 
in alcoboh 


i 869 


in cerebral 00 nprtssion 863 
concussion 863 
I urpura 1269 


Purpura rheu catica 2270 
var eties of 2270 
Pus characters of 58 60 

in acid urine in pyelitis 1378 
in acute abscess 59 
m chronic tuberculous abscess 285 
muco 59 

Pustule mal gnant 139 
Putrid moist gangrene 99 
Pyaemia 83 

barter ology of 83 
chronic 85 
gonorrhoeal 231 
in diseases of bones 642 
in joint diseases 733 
lateral sinus 2419 
treatment 86 
Pyeltis 237S 
Pyelography 2366 1376 
Pyelo nephr Us 802 1379 
Pjeloplasty 2376 
Pyeloscopy 2376 
Pyelotomy 2392 
Pyelo venous back flov 1374 
Pylephlebitis 84 1233 
Pylon or peg leg 2484 
Pylorectomy 2170 
Pylorus adhesions around 1167 
cancer of 1165 

co genital hypertrophy of 1167 
stenosis of 2267 

Pyococcal infection of joints 725 
Pyogenic bacteria 49 
infections 49 
membrane 55 
Pyonephros s 1381 
Pyorrhcea alvcolaris 65 932 
Pjosalpmx acute 1386 
chronic 1387 
Pyothorax 1045 

Pyram dal tract injuries of the 873 
Pyrexia 25 

Pyuria in pyel tis 1379 

in tuberculous Lidi ey 1384 

QuesceDt interval in appendicitis 222 o 

operation in 1224 
Quiet hip disease 777 
necrosis 638 
Quinsy 1006 

Rabies 137 
Rachitic teeth 664 

t b a and fibula 523 665 
Racquet shaped method of amputation, 

Raduf artery ligature of 357 
Radiant heat baths zgt 
Radical cure of haemorrhoids 235* 
of hernia 1.8S 1297 

recurrence after 1294 
ofhjdrocele 2470 
of varicocele 1472 
rausl oid operation 
Radiographic screen, 296 
Radiography 29J 
in aneurism 3«5 




INDEX 


37 


Renal hamaturia 1386 1392 
rickets 668 
syn pathectomy 1376 
Repair after fractures 543 56° 
after mflamn ation 18 
of wounds 259 
Resection See Excision 
Residual abscess 818 

Respiration ^artificial ro73 

cessation of in general anaesthesia 

obstruction of in general aiuesthes a 
1507 

Rest in treatment of inflammation 32 
Restoration of function of divided nerves 
397 

Retained testis 1433 

mal gnant disease of 1456 
operations for 1436 
Retention cysts 239 1102 
of urine 800 135 1 *4*° 

Retina embolism of 368 
Retroflex on 1391 

Retrograde d Latation of oesophageal stnc 
lure 1021 , 

Retropatellar fatty pads thickening of 
7 r 3 717 

Retropharyngeal abscess 1013 
Retro sternal goitre 1084 
Retrovers on 1591 

Reverdin s method of skin graltm„ 93 
Rhabdomyoma 213 
Rhagades 176 
Rheumatic hbrositis 47° 
myosit s 470 
nodules 737 
spondyl tis 825 


R chter s hernia 1305 
Rickets 663 

adolescent 667 
coxa vara from 507 
ep physeal cartilage in 
femur in 512 665 
genu valgum from 666 
v arum from 666 
greenstick fractures in 


538 


See also Ostco- 


5 737 

tort collis 487 
Rheumato d arthr tis 751 
arthritis 
R1 lrntis acute 9S8 
atrophic 991 
catarrhal 176 
chronic 989 
gonorrl real 150 
hypertroph C, 989 
sicca 991 
suppurative 989 
sj ptuhtic 176 
Khmolith 987 
Khinopl 1 rna 983 
Rhui plasty 984 

Iidanmetlod 984 
Khinosclcro ua 1C06 
Rhinoscopy 9S3 1003 
Rbinospor d o»is 1606 
Rh novpondium sccberi 1606 
Rhinotom} lateral (Moure* operation) 


fixmorrbag c 
kyphosis iron 664 
of skull 664 
of spi e 664 

of t bia and fibula 513 665 
scoliosis fron 664 
scurvy 667 
treatment of 666 
R ckety rosary 664 
Rider S bone 209 

I RiedeUtobe of liver 1230 
I Rigg s disease (pyorrhoea alveolaris) 932 
Rigors 58 

Rind tumours 201 213 
Rinnes tuning fork test 1337 
Ru,us sardon cus 134 
Robert s rib approxi nator 1063 
Rodent ulcer 228 461 
Rolando fissure of 853 
I Rolando neter 833 
Rontgen rays See X rays 
Rosacea acne 983 
I Roseola syphilitic 162 

Rose s operation for hare bp 919 920 
Rouge s operat on for nasal disease 1001 
Round l eameuts hydrocele of 239 
shoulders 49$ , , , 

Roux s operation for femoral hernia 1297 
Rubber gloves use of 277 
I Rugby v nst 463 
I Rupia 164 
Rupture See Hernia 
of aneurism 338 
1 of appendix abscess 1217 
of arteries 3*4 333 
of biceps 466 
of bladder 1399 
of crucial bgai lents 714 


1240 


937 


Kb 


Ribs a 




l«7 49® 


* 685 


leaded m rickets 664 
fracture f S7J 
ostcomvebu* of 6 ’S , 

*vph lit C disease of 
tuberculous disease of OSJ 
tumours of 6*6 


of eye 155a 
of gall bla Idcr 
of hydatid cyst 242 
of intestine 2181 
of kidney 1372 

of liver 1230 

of men braoa tyi pani 154® 
of 1 msclcs 463 

of icrves 392 
of ovarian cyst 13S4 
of rectus abdon in is. 4°J 
Of sheath of n UwJe, 46J 
of spleen 1267 
of stot ach HJ2 
1 1 tendons 46s 467 
of Lh oracle fuct 17* 
ol tubal gestation. 13*9 
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Sabouraud « pastilles, 299 
Sacculated aoeunsm 335 
Sacculi ot bladder 140 
Saccul Ik. 1185 

Sac of a hernia description of it 6 
n stiangulat oo 1307 
Sacral tumour congen tal 809 

Sacralization painful 8 6 
Sacro-iliac disease 7 9 

Sacrum fractures ot 603 
Saline infusion ui hnnorrhage, 31 1 

in wounds. So 
Sain ary calculus, g6S 

glands, aflections of, 966 
Salivation. 173 

Salmon patches of cornea 178 
Salpingitis 15S6 
Salpingo-oophoritis 1387 
Salvarsan 606 ) 169 

administration of 1 o 
Satvarsamied serum 863 
Sanatorium treatment in tubercle, 187 
Sand fly fever >607 
Saphena varix of 370 
Saprophytes x 
Sarcoma, it? 

after fractures 346 
cause of fracture 337 
congenital of kjdnej 1393 
curative action of erys pc las on 1 8 

dissemination of 317 

endosteal 68 r 
Ewing's 683 
of antrum, 933 
of bladder 1407 
ol bone 679 
of brain. 901 
of breast 1 to3 
of cranium, 840 
of gum, 933 
of intestine 1191 
of kidne) 217 1393 
of lungs, 218 
ot lymphatic glands 218 
ol mandible, 943 
of maxilla 924 
ol mesentery 1149 
of muscles 473 
of nasopharynx 1004 

of palate 9S1 
ol pancreas 1263 
ol parotid 974 


of scalp 835 

of spleen, 1269 
of sternum S68 
ot testis *18 
ot thyroid, 218 
of tonsil, 1010 
ot upper jaw 935 9 48 
o! uterus, 1580 
Of vulva 1 572 
penosteal, 681 


Sarcoma pul-»ai ng 63 1 
round -celled, 219 
secondary of bone 684 
spindle-cell -J 19 

Satellite chancre 153 
Saturday ru*ht paralysis 4 o 
Saucer fracture o! skull. S48 
Sayre* treats rut ol Iracvuie ol tUvide, 
S 7 

Scab heal ng under a, 62 
1 Scabbard trachea in go ire 1084 
Scalds 1 14 

I Scalp affections of 833 
avulsion of 833 
0H 11I11 1 , of, 69 83] 

I turinaloma of, 833 

suppurat cm tf 834 

tumour* of 834 
wounds of 833 
Scaphoid m flat fool. 322 
Scapula. coo 0 fnilal elevation of 497 
| fracture* of 378 

1 tilting ol 49& 

purged 49* 

I adherent, 64 

contraction of, 63 
[ in amputation stumps 14S3 

in brain a cause of cpflrpsv 913 
I Lein d of 264 

mal gnanl disease of 63 
painful, 265 

pathological condiiioas of 263 
tuberculous 264 
ulceration of 63 
| Schick reaction, 13 131 
S<h mmtlbusch s mask, 1326 
( Schistosoma lurmatobium, t6(2 
japonic urn 1613 
Mansom 1613 

1 Schistosomiasis. 1613 
intestinal. 1613 
Schlatter’s disease 647 
j Schonkin s disease 3370 
' Schwarn s operation lor rnaato rf disease, 
_ 1541 

Sciatic arterv aneurism ol 348 
ha-m orrbage from. 323 
I nerve, injuries of 413 
Sciatica, 4 6 
Scmhus cancer 2 Jl 
I of breast. 1.1. 

I atrophic 1114 

cj pykaua, 1163 

Scissor drformuj of hip- joint 766 
Sclavo s serum Z41 
Sclentis, gonorrbmal, 152 
Scleroderma, 445 


compensate^) 491 
rachitic. 431 

treatment of 495 
Scopolamine in anesthesia, r 
Scott s dressing. 32 



Screen X ray 299 

Screws for fractures 555 . 

Scrotal tumours general diagnosis of >47* 

Scrotum affections of 1475 
cellulitis of 1475 
eczema of 1475 
elephantiasis of 1615 
epithelioma of 1476 
erysipelas of 227 
fistuke of 1475 
gangrene of 1475 
lymph 1614 
oedema of >475 
sinuses of 1475 

Scurvy infantile 667 
rickets 667 

Sebaceous adenoma 461 
cjsts 460 

of neck 1076 
of scalp 835 , , 
glands affections of 460 _ _ 

cancer of (rodent ulcer) 228 461 
horn 460 

Second intention healing b> 261 

Secondary anaemia 34 
haemorrhage 318 

nerve suture 397 
shock 268 

suture of wounds 75. . 

Semilunar cartilage displacement or rup 

ture of 715 7>7 , 

Semimembranous bursa enlargement 01 


Seminoma 1465 , , . 

Senutcndmosus bursa beneath disease of 

s ,S atrophy of skull 837 

enlargement of prostate 1424 
gangrene 103 . 

Sensory nerve results of section ol 394 
Sentinel pile 1345 

Separation lme of in gangrene 99 
Sepsis focal 64 65 
Septicatmia 49 73 80 




Septuc 


s 83 


> „ov,-.e of 588 

lateral deviat on of 988 
resection of 986 
Sequestration dermoids z66 
Sequestrotomy 649 
Sequestrum 97 
Sero-pus 59 
Serous cysts 1077 *3°5 
osteomyelitis 654 
synovitis 739 , , „ a 

Scrratus imgnus paraiys s of 49 a 
Serum antibacterial 15 
aotidipbthcritlc >3> 
anUdyscntenc, J5 
antigas gangrene 124 

antimenmgococc.<l 1 0 

antipneumococcal >5 
antrrabie >39 . - 

antistaphj loeoccal 
antistreptococcal 15 
antitetanic, >24 *35 
antitoxic >4 
disease >7 


Serum fractional method of ad ninistrat on 
16 

Seventh nerve affections of 412 
Sheath of muscle rupture of 485 

Sheaths of tendons disease of 473 

Shipways apparatus for ether and chloro- 
form >5>9 , _ 

Shock absorption of toxins in 209 
anesthesia during 271 
blood pressure in 269 
diagnos s 270 
crethitic 267 

in al do nmal injuries >>3* 
m bums 2G6 
in catheter Sin >443 
in concussion of brain 270 
in contusion of testis 1458 
post operative 268 
prevention of 271 
primary 266 
reaction after 267 
secondary 267 
surgical 266 
symptoms 267 

treatment of 270 _ . . ,,- 

Short circuiting operatons on mtest 

Shoulder disarticulation of 1491 
Shoulder joint acute arthritis ot 733 
amputation through 149 1 

°I (Sprengel *) 

dislocations of 698 

eflus on into 722 
exc sion of 781 
position of rest of 723 

tuberculosis of 747 
Sigmoid colon cancer of 1192 
6 operation for 1198 

Sigmoiditis 11S5 
Sgmoidoscope 1335 

S gmoidoscopy 1338 

Sliver wire m fractures 553 
Sinclair s foot piece or skate 616 
Sinus 61 

tuberculous, 186 rg> 

Sinuses of nose affections or 993 

of skull infective thrombosis of 886 
S nusoidai currents 297 , , 

Site of election for amputation of leg >49 
Sixth nerve injuries of 4” 
r encreal disease 1602 
Skeletal traction 617 

!E'i“p"r£'”V>- “■ ».w>' 

surg cal diseases of 45° 

Skull acute necrosis of 839 
atrophy of 037 
forceps 850 
fractures of 84 r 
t asal 842 
!< pressed 846 
elevated 849 
fissured 841 
punctured 846 

bjprrtroph) of 839 





ISDLX 


Spur, of os caki*. 5*9 

of ituuip. J 485 . 

Spurious valpis V* lut toot 
Squamous tpilbltMU 117 
S juuit in LbiUtcn 15 b* 
juralytir, 4»J 4** 

Slaplij Unsx-tf, 49 
SU| hjkirrlijpiij, 97* 

Stonh hniulap-*. 450 
Stasis 111 mil animat too, 19 
mlrvtltiJ i»l 
Static (WliKtlt, iji 
p-nu lalhUtn, Jto 
Status I) mphalioi*, 109 ) 
stave of thumb fraituic <**» 

Slay In t, 550 

Slrinacbi iKrulKi*. pru*laUi 1414 
Stnnmwn • IM, 6 l> i 

Strnovu afli r duodcual uk rr 1 1 7‘> I 

alter uU n of Uoiua< h, lit I 
• 4 mtevvuve. tljo . 

ol larynx. 1074 ’ 

«4 piurvnt, 1079 
<4 pjleii', U»7 

<4 tru. t.ea, l»M j 

Menyin » duct. «toiud* ■ I 9.® 
fivtula of 970 

* Sirt . me m.ui iti\t Ua< twrv jo* | 

Stmweaotxiui tfavalf M»7 'HI j 

Mrirowi^ ic ra>lns>ra| i>t> 

Incut*. etc 474 •** 

<4 »Vn. 4?> 

• 4 *iiu»U 74 

Suimrrik, 1*4 . | _ rJ 

St m«* in ait «d. «M)isuut*> UkUtatfcjn oi. 
4'4.»«74 
Inn4 • iVif. «S» 

Mcm-ai* fiocluir of, 574 

llltn. Ik iIivak *4 tlili k *1 

liVl 1***|4 «t WAW* • I <.*4 

tun* sirs v4 <*A 
S,Vuk 44 

SiuT, dt-A«i .4 J>arW. 75J 

M |7t>. UoAllt. 447 
fMtt ««.*-■ 4«7 


St- :n*ch iidavt ipl v of I 
rufiurr <1 1114 

tian ir A»- r m f 

|4t‘ lAti ai <1 11 
St uiatiti* 943 

11 »r -rial 44 4 
Stone 'it I •> u ui 
StivalW IJU 
str ala>w in *n 414 
strains Vi '•yt* *>» 

JU414 f( i) 1 v»**i *>- 


k m^cnr nt l«i«il ij ')''' 
ii«nti»» tiutii'ild »>t° 
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s„ . iL»tk«i ai ate 4 fr*ti». «447 

t ur itud. -4 u.i«Ui« l » »-»* »» * J ** 
«4 ( — 1 . 1 549 
Siiai k un 11 1 I ”71 
Stia«UlJ4 fcA.Uta.lkf I4|7 
Stilt t »*««». 40 

sun t » ««u» ti'-^v 4* 
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mill* 51 
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Subclavian artery, compression of, 317 
ligature of, 35* 

Suliclav icular dislocation of shoulder, 700 
Subcoracotd dislocation of shoulder, 699 
Subcranial abscess, 882, S87 
mfiammaUau, 882 
Subcutaneous gumma, 167 
infusion, 311 

whitlow, ZJ5 

Subdeltoid bursa, enlargement of, 484 
Sub-diaphragmatic abscess, 1x44 
Subglenoid dislocation of shoulder, 899 
Subbepalic abscess, 11+4 
Subhj oul pharyogotomy, 103* 

Sublingual abscess, pj 5 
Subluxation of head of radius, 705 
of joints, 692 

of temporo-maxillary joint, 697 
Submammary abscess, 1097 
Submaxillarv cellulitis, 967 

gland, affections of, 968, 973 
resection of nasal septum, 986 
Subpericramal aliscess, 834 
luematonia, B33 
Subperiosteal abscess, 642 
guramaVa, 660 

hemorrhages in scurvy rtikels, 668 
Subphrenic abscess, 1144 
Subspinous dislocation of shoulder, 700 
Subtemporal decompression, 874 
Subtrochanteric fracture, 6ro 
osteotomy, 767 
Subungual exostosis, 208 
Suction ball, Klapp's, 29 
Suicidal wounds, cut throat, 1077 
• Sulphur granules,' 196 
Sun baths. 187, 294 
Sunlight in rickets, 663 
Superior longitudinal sinus, thrombosis 
of, 887 

wounds of, 887 
Suppression of urine, 1444 
Suppuration, 49 


n of limb to fracture of femur. 


leucocytosis in, 58 
long continued, 62 
signs ot, 59 

Supraclavicular glands, enlargement of, in 

Supracondy loid amputation of thigh, 1500 
fracture of humerus, 386 
Supracoracoid dislocation of humerus, 700 
Supramammary abscess, iog7 
Suprapubic^ cy stotomy^i 434 


neck of humerus, fracture of, 5S0 
of scapula, fracture of, 578 
shock, 266 
Susceptibility, 8 


Suture of arteries, 327 
of bladder, 1400 
of intestine, 1 128 
of kidney, 1372 
of nerves, 397 
of tendons, 467 
of ureter, 1396 
of wounds, 75, 246 
Sutures, preparation of. 278 
varieties of, 246, 248 
Swabs, 278 

counting of, 1 124 

Sylvester’s method of artificial respiration, 

1073 

Sylvius, fissure of, S34 
Symbiosis, 3 
Syniblepharciu, 1423 
Syme's amputation of ford, 2496 

operation for epithelioma of lip, 926 
for external urethrotomy, 1447 
staO, 1446 

Syra end’s tube, 1023 
Sympathectomy, 43®, 447 
indications lor, 436 
pemnmal, 446 
renal, 1376 

Sympathetic nines, injury to, 428 
in shock, 269 

nervous system, surgery of, *31 
Symptomatic gangrene, 101 
Syndactylism. $00 
Synostosis, 765 

Synovial membrane, pulpy degeneration 

membranes of foot, 656 
sbiaths, suppuration in, 256 
villi (fringes), 753, 763 
Synovitis, acme, 72} 

suppurative, 727 
chronic, 739 
filarial, 101 4 
gonorrheal, 726 
gouty, 738 


gouty, 738 
papillary, 739 
pyarnic, 735 
rheumatic, 737 
serous, 739 
syphilitic, 750 
traumatic, 724 
tuberculous, 741 
Syph dides, 162 
Syphilis, 154 

bismuth in, 173 
chancre, 158 

congenital (inherited), 174 
incubation period, 157 
infection, mode of, 257 
msonuum, 137 
intermediate stage, 164 
iodide of potassium in, 173 
laboratory diagnosis of, 155 
malignant, 169 
mamage after, 368 
mercury in, 272 
prevention of, 169 



Syphilis, salvarsan in 169 
secondary 161 
tertiary t6$ 
traumatic 682 
treatment of 169 
tropical 15176 

Syphilitic affections of an is 1334 
of arteries 332 
of bone if 4 660 
of breast not 
of bursa; 481 
of calvari im, 661 
of choroid aiul retina 164 
of cornea 178 
of cranium 661 840 
of epididymis 164 
of tpiphvscs 6(2 
of eye 163 164 
of mints 750 
of larynx 1031 
ot bps rj7 9U 
of liver tttf 

of lymphatic gUmls i6t 3S4 

of meninges 886 

of musrlcs 471 

of nipple 173 

of qom; 176 661 

of optic sheath 403 

of palate 66r 980 

of periosteum 164 060 

of pharynx iota 

of rectum J334 

of skin 162 

of spine 825 

of spleen 176 

if Memo-mash hi 43} 

of strrnuin 661 

of teeth t77 

» f testis 1463 

of tibia 66j 
of tongue 938 
if tonsil 1010 
alopecia J63 
caries 662 

chundro-srlhritis 731 
endarteritis 164 311 
fWp) V»>tis, 60a 
intis 164 
keratitis f-J 
OllAMhtxi IriUS 6I2 
|H1I pfugus 176 
I’H-u.lo-iiaralysis W 2 

strkturr >4 min n 1334 
»\ ik» im 164 730 
ulcers, 164 167 t*6 
S >1 hoo drainage id Uaddrr s « 1 7 
‘'yrmgis-nyrU* lunl ai'erlaais in, *«.t 

— txcJe 8e4> 


T sha(Ttl fracture O 


Talipes caleaneous Jt8 
calcaneo-\ a!g is 315 
rompensatory 513 
congenital 515 
decubitus ; 1 5 
ejuino- varus 516 


t irus Jt6 

Talrnr Morison opiriuon 1147 
Tannic arid for bums 1 17 
Tapoten ent 285 

Tapping a hydrnct Ir 1 ictliod f 1468 
Tars«tom> 521 

Tarso-inctatarsrl j unt aiiputatun at, 
1494 

Tarsus Inf erculoiis disease of 636 
Taxis 1309 
Taylors I rare 823 

Teci ni jue of operative surgtry J}} a?5 
Teeth affections ot 927 
extracti 11 < I 930 
in congenital siphilis 177 
in rickets 664 

tumours in eonnection with Set 
Odoulomata 

wisdom 9 ji 

Tcgi sen timpani, disease of 882 
Telangiectases from \ rays 300 
Tdcradi ini tl crapy 304 
Ten j>tra ) artrry ewnj res si xi < f 317 
bgiture of 354 

Tcroporie maxillary j nt arthritis if 932 
derangement of 932 
d shieatfcxi at 6-i<. 
celeo-aill iitis of >49 
suf luxation 0/ 697 
synoiiiu of 951 

Ten [hjco-sj hrnoidal kde alacct* of 8S9 
injuries of 873 

Tender «p< l» in abd xiiuial loeiue 113 J 
Ten lo Achdlie alt client of b leva beneath, 

*U 

n 1 lure A 467 
tnutomyol 477 
Tendon fixation 479 
in }4julati«i 472 

J n»l) rlui g 477 
sheaths a Ice IVjus 0/ 4*3 
sfwat -rung 47S 

V PI 1T41S4I Itg 4JI 

t leTloluUt dlx-aS* ot l'l 
tram | totals Si 4~2 
Truth xi* a.Miese»« of IM 
a fx texts -A. 464 

risilfatlMld 41 3 
h pLxraxol A 463 
<4 fingers «li»i ►«! 4 467 

yWa!«6..D 4*6 

ru.t are 4 4 J 
solace 4 4M 

Tetirsruis n caaarr d inlsu, I IJ2 


7H 
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T eems elbow, 464 
I'g. 464 

Tenoplasty, 478 
Tenetynovitis, 256, 473 
Tenotomy, 476 

oi spe c i al muscles, 477 
Teratoma, 200, i}5, 610 
Tertiary syphilis, 165 
Tesucular sensation, kes of, XJ4S, >347 
Testis, absence of, 14 S3 
atrophy of, 147a 
carcinoma of. 1460 
congenital affectum* of, *455 

ectopia. 1456 
gangrene of, 1437 
hernia of, 14O4 
inflammation of, 146s 
injuries of, 1457 
m'er= ion of. 1457 
malposition of, 1456 
neuralgia of, >472 
retention of, 12S6, 1453 
strangulation of, 1457 
syp fult. of, *4&r 
tuberculous disease of, «4*« 
tumours of, 1465 
wound* of, 4458 
Te*t meal*. 1151 
Tetanus, ij* 

a tmli-gy of, 131 
antitoxin, 135 
bacillu* of, >31 
chronic, 134 

idiopathic, so-called, 133 
bcikcd, 133 
neemat crura. 132 
patbolcgr of. 132 
prophylaxis of, 1 35 
symptoms of, 133 
wounds, treatment of, w, »3* 
Tetany . 100S 

Tetra operation cloths, 280 
Thecal whitlow, lift 
Thermocautery, 292 
Tbmno-iberapv, 289 
Thiersch's method of skin-grafting, 94 
Thigh, amputation at, 1500 
Carden's, 1500 
flusters, 1500 

supracondi loaf, 1500 
Thief, 129 

Third nert e, affections of, 403 
Thomas s 549 

for fractures of the femur. 613 
of humerus, 484 

Thomson It ai lira's prostatectomy. 1432 
umhrotesne, 1446 

Tbtracic duct obstruction of the. 378 
pressure on, 378 
rupture, of, 37S 
Thoracoplasty, 1047, 1064 
Thenacoscope, 1064 
Thorax in rickets, 664 
m Scoliosis, 491 

penetrating wounds of, X049, ro5* 
Thorotrast, 912, 1233 
Thread vrmns m rectum, 1339 


Throat, cut. J077 

Tbrombo-anjlitis oUuerans, J 06, 439 

Thromlorytopemi, 37 

Thrombosis, 19, 333, 364 
arterial, 313. 333 
cerebral. 6»6 

femor al, 368 

gangrene Iran. 104. 342 

of cerebral sinuses, 83b 

of leu (Oral vein, 31x1, 121S 

of hj-nxrrboid*, 1347 

of lateral urns, S^b, 1347 

of inesculent vessels, iut 

of supetM kamludmal sinus, 8S7 


1. 3<* 
i> ampulhr, 1236 


s. 3G4 
Thrombus, 84, 104 

organization of, 313 
Thrush, 953 

Thumb, amputation id. 1489 
dislocation of, 700 
Stas e, Iraclmc of, boo 
Thymic asthma, 1091 
Thymus, affections of, *092 
ThSTO-glossal cyst. 1076 
duct, anatomy of, 1075 
Thyro-ksod *pate, wounds of, xo77 
Thyroid, acctssecv, 10S0 
anatomy of, 1079 
body, diseases of, >079 

cartilage, injcnos of, 1078 
exit act in mvxixdctna, toil 
malignant disease of. 1091 
sessek, ligature of, 355. 1087 
Thvroidrctomr. partial. io»6 
Tbyrtadjus, acute, 10S0 

Tbytotomr. 1037 
Thyroxin, 996 
Tiliu, fracture of, 627 
rachitic, 51J 
of tibia and tbola.biS 
internal mafWJu*. separatioo of, 62 5 
Tibml arteries, ligature of. 361 
nerves, injuries to, 41& 

Tibudi, animus, tec-z teeny of, 477 
po-ticus, trnotcxny of. 477 
Tibio-nUJar ligaments, rupture of, 719 
Tic-douloureax, 403 

facial, 4 >4 

Tiemacn's catheter. 1430 
TincTs sign of nerve repair, 400 
Toenail, ingrowing, 4^9 
Toes, amputation of, 1494 
deftemiues of, 526 
Tongue, abscess of, 95J 
affecucos of, 934 
cancer of, 9&0 

congenital abnormahties of. 959 
in anaslhesia, 1507 
opera Hons on. 963 
radium in, 964 
syphilitic disease of. 95S 
tnbercubau disease of, 958 
tumours of, 939 

wounds of, 955^ 

Tongue-tie, 934 



INDEX 
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Tonsillectomy 1009 
Tonsillitis acute rood 
chronic 65 taoS 
follicular rood 
Tonsils affections of rood 
malignant d *ea$e of roro 
syphilitic disease of ioio 
tumours of tojo 
Tophi 738 

Topography cranio cerebral 805 
Torek s operation for misplaced testis 

lorsion m treatment of haemorrhage 313 
of omentum rr47 
of ovarian cyst 1584 
of spermatic cord 1437 
of spleen 1264 
Torticollis 487 

acute or rheumatic 487 
chronic 488 
spasmodic 489 

Tour de maitre in passing catheters 
x 443 

Tourniquets in amputating 1*36 
in arresting hemorrhage 3*7 
TOJruinia 49 71 
in shock 269 

Trachea foreign bodies in 1017 
stenosis of 1079 
wounds of 1070 

Tracheal tug in aneurisms of aorta 343 
Tracheitis, 1078 
Trachelorrhaphy 1594 
Tracheo bronchitis from foreign bodies 
1028 

Tracheotomy 1037 

complications following 1041 
difficulties and dangers of 1039 
preliminary 1037 
tubes 1038 
Trachoma 1539 


Transfusion of blood 40 

Causes of past failure 40 
citrate method 43 
direct 45 

for hemophilia 323 
for hemorrhage 41 
for shock 271 
methods of 43 47 
testing blood for 43 
Transhjoid pharyngoioray 1034 
Trans illumination of antrum 996 
of {rental sinus 996 
of nasal fossae 9S6 

Transpcntoneal utero-bthotouij 1391 
Transplantation of skin 94 
of tendons 479 

Trans sphenoidal exposure of pituitary 
_ tumours gtt 

Transthyro d pharyngotomy 1034 
Transurethral prostatectomy, 1432 
Transscrse colon cancer 0/ 1194 
operation fot 1196 
p rocesses Iraclure o) 7S8 
Traun atic aneurism 333 


Traumatic arteritis 328 
arthritis 695 717 
ce^halhy drocele 841 

epilepsy 913 
fever 541 
flat foot 522 
gangrene tog 
genu valgum 510 
nsanity 865 
nyositis 469 

ossificans 47 763 

neurasthen a 797 
neuroma 393 
spondylitis 825 

Travelling acetabulum 769 
Tremor ether 1515 
Treodetenbi rg s pos tioa 1123 
Trephining lot abscess of brain 888 
for fracture of skull 854 
for intramenmgcal hemorrhage 881 
for lateral sinus thrombosis 1548 
for middle meningeal hemorrhage 879 
for tuberculous inenmg tis 887 
for tumours of brain, 891 
operat on of 890 
Treponema pallidum 154 
Tnch na spiralis 240 
Trichinosis 240 
Tngen nal neuralgia 404 
Tnradiate pelvis 665 
Trismus 134 192 878 
Trochanter fracture of 604 61 1 
Tfophic changes after division of sensor y 
nerves 386 

Tropical abscess of liver 1833 

feicrs surgical complications of 1607 
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